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INTRODUCTION 

A, Minfmum Hardware Requirements 

1 . Why DOSM? 

2. DOS/DOSM minimum hardware [SLIDE I] 

3. Cost Comparison 

4. Comparison to competitor - (IBM 1130) [SLIDE i A] 

5. DOSM Hardware options [SLIDE IB] 

B. Advantages and Disadvantages [SLIDE 2] 

•.ADVANTAGES (Special Points) 

a. Another cabinet and power supply needed when 
number of drives is expanded to 3 or 4. 

b. User could operate In his own instrument 
driver environment i f no MP (Memory Protect). 

c. If User does not want EAU or clock, he 

Is not forced to have it. Gains one more 
I/O channel without TBG option. 

d. Easy creation of System Backup (which wi!; 
not be hardware protected) on Cartridge. 

e. Multiple System Discs with different 
configurations on separate drives. 

f. Exchange of user files between systems even 
though systems may be configured differently. 

g. Hardware protection scheme using DISC PROTECT 
OVERRIDE SWITCH and PCI (Protected Cylinder 

I ndl cator ) . 

h. Operation with USER DISCS Labeled to avoid 
using Incorrect cartridge. 

I. Minimum core resident system reduced from 
DOS (DVR05 and DVR3I changes). 
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2. DISADVANTAGES (Special Points) 

a. Three bootstraps (cover details later). 
Method of System Start-up. 

b. No plans at present for moving head RTE 

or TSB. Some talk for ISS system (!SS disc 
cost about $ 35,000 and has about 12 million 
word storage). 

c. Better to lose s^le rather than deliver an 
8K system that will "strangle" customer's 
programs (during loading or execution). 
Just because JOBPR will fit is not any 
Indication that system will be adequate. 

C. lOMEC Overall Description 

I . CONTROLLER [SLIDE 3] 

a. Interface between computer and drive(s). 

b. Interface cards on computer side. 

(1) Identical electronically except for 
positions of jumper wires. 

(2) Signals inverted from positive-true/ 
ground-false logic to ground-true/ 
positive-false to be compatable with 
contro I ler. 

(3) DATA CHANNEL - Transfers data, status, and 
addressing information. DMA controls 

data; program controls status and addressing 

(4) COMMAND CHANNEL - Transfers commands, 
drive selection, and drive attentlor, 
bits (LSB). All under program control. 
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2. DRIVE (Maximum of 4 per controller) 

a. Fixed Disc and Removable Cartridge. 

b. Movable heads and their numbers. 

c. Power ON/OFF. 

d. Cartridge LOCK/UNLOCK and light. 

e. READY I ight. 

f. Physical description of PACK. 

(i) Opening at rear for heads entry. 

(2) Opening underneath for forced air. 

(3) Rim markers for TRACK/SECTOR origins 



DISC 

a. Physical storage capacity breakdowns [SLiDE 4j. 

b. Physical layout [SLIDE 5]. 

c. Addressing [SLIDE 6]. 

(1) Physical (Drive, Cylinder, Head, Sector). 

(2) Logical ( Subchanne I , Track , Sector). 
Software inverts ( comp I ements ) I ower 
order bit of subchannel # f o - higher 
order bit of head #. 

d. Sector Address and Data Fields [SLIDE 7J. 

(i) INITIALIZE WRITE COMMAND is used for 
controller to construct and write the 
Sector Address Field with PCI=DCi=0 
(only disc formatting seciton of generator 
does th i s ) . 

(2) WRITE PROTECTED COMMAND is used for 
controller to set PCI=I in Sector 
address field (only generator does mis). 

(3) WRITE DEFECTIVE COMMAND is used for conrro 

ier to set DC I = I in Sector Address Fieid 
Only $EX20 makes this call (DVR3I wi,i 
accept under system operation). 
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(Cont i nued) 



(4) Controller does not send back any status 
on PCI or DCI If DISC PROTECT OVERRIDE 
SWITCH Is "ON" (I.e. UP). This switch 
must be "ON" when executing (!), (>> ) ^ 
(3) on the preceding page! 



or 



D. DOSM Software and Relationship to Discs 



Components [SLIDES 8A, 8B, 8C, 8D]. 
Disc to Memory Transfers LSLIDE 9]. 
DOSM General Core Layout [SLIDE i0Aj. 

a. EQT Format [SLIDE I0B]. 

b. DRT Format [SLIDE !0Cl. 

c. INT Table Format [SLIDE 10D] 
Discs Layout 

a. Concept of "SYSTEM" and "USER" Discs. 

Oversimplified "SYSTEM "disc layout [SLiDE liA 
More detailed "SYSTEM" disc layout [SLIDE MB]. 
User disc layout [SLIDE liC]. 
Label Sectors 

(1) System Disc [SLIDE I2AI1. 

(2) User Disc [SLIDE I2BI]. 



E. System Startup Operation Example with block diagrams. 

I. Execution of Configured Supplied Bootstrap 
[SLIDE I3A.I]. 

a. Loads Disc Resident Bootstrap into hign 
core, relocating it as necessary. 

b. Transfers control to start of DRB Just loaded 
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E. SYSTEM Startup Operation Example with block diagrams 



2. Execution of Disc Resident Bootstrap [SLiDE i3A.2]. 

a. Loads Core Resident System from System Disc 
in four parts. 

b. Configures contlnuator section of DVR05 and DVR3 

c. Transfers control to $STRT in DISC MONITOR 
by JMP 3, I . 



3. Disc Monitor First Entry [SLIDE i3A.3]. 

a. $STRT calls $MDLD to transfer control to 
$EXI2 (System Startup) . 

b. $MDLD makes decision whether to load $EXi2 from 
Disc (if Disc Resident) then transfers 
control to $EXI2. 

4. Execution of $EXI2 [SLIDE I3A.4]. 

a. Sets (MP FENCE ADDRESS = UMFWA) with OTA 5. 

b. Reads System Buffer Sector to Base Page. 

c. Builds new System Buffer Sector and writes 
back on disc if not valid one (i.e., does 
not end with "SB") . 

d. Calls $SYIO to output "INPUT :DATE ,XXXXXX, H,M" 
on System TTY . 

e. Sets Input request code = "DA" and transfers 
control to $TYPE for System K.B. Input. 
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">. Execution of $TYHb for Systen, K.B. inpur ..h..u:: , .^ 

a. Calls $SYIO to output @ (lf) €)• 

b. Calls $SY!0 to Input 72 characters into 
JOB INPUT BUFFER. 

c. $SYIO calls $TEST routine to force : DA input. 

d. If :DA not Inputted, calls $SY10 to output 
"IGNORED" and goes to b. above. 

e. If :DA inputted, transfers control to 
$J LOD to load and branch to JOBPR. 

6. Execution of $JLOD to load JOBPR [SLIDE J3A.5]. 

a. $JLOD calls DISCX twice to read in JOBPR 
(MAIN and Base Page) and then transfers 
contr6l to JOBPR main entry point. 

b. Each call to DISCX results in call to 
$DISC which in turn calls $SYIO to read 
DISC. 

7. Execution of JOBPR to Update System Buffer 
Sector [SLIDE I3A.7]. 

a. Date routine in JOBPR reads System Buffer 
Sector from Disc to its own internal 
buffer by JSB EXEC ca I 1 . 

b. Upda'tes DATE, LU' TABLE entries, "and Default 
User Label in System Buffer Sector. 

c. Writes updated System Buffer Sector back 
on Disc by JSB EXEC ca I I . 

8. Execution of JOBPR to report Default 

USER DISC SUBCHANNEL # and LABEL [SLIDE l3A.8j. 

a. Date Routine continues by executing EXEC 

call to reauest niJRRFMT ikfp niQp ciinr^u am>.!ci u 
and LABEL. 

b. $EXI7 is used just as if :UD directive 
had been entered. 
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c. Point out that if GENERATION CODE or 
PROPRIETARY CODE do not agree with System 
Disc, ERROR MESSAGE may be printed here. 

d. At end JOBPR then calls $TYPE for System 
TTY to output @) Q) and @ and to input 
from Keyboard. 

Summary of 1-8 above. 

a. JOBPR is a USER PROGRAM and must do ali 
i/0 by JSB EXEC. 

b. At end of 8 above, the JOBPR remains In 
memory until :PROG,X entered or :OFF given 
in response to * (here $CLER loads JOBPR 
fresh ) . 

c. No part of Core Resident System ever does any 
I/O by JSB EXEC; always does by $SYIO. 

d. MP and Interrupt System "ON" when in USER 
AREA. MP and Interrupt System "OFF" when In 
System Area. 

f. DOSM I/O REQUEST PROCESSING [LARGE CHART]. 
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II . OPERATIONAL DIFFERENCES FROM DOS 

A. System Startup 

I. Bootstrap rather than BBDL (at X1160) , 

a. DOS procedure using BBDL. 

b. DOSM procedure using Bootstrap [SLIDES I 4A & 141 

(I) Configure and execute. 

or (2) Configure, punch configured bootstrap, 
load configured bootstrap. 

c. No "FR" or "CO" entry statement as in DOS. 

B. NEW DIRECTIVES 

1 . :OFF [SLIDE 15]. 

a. Does not clear Job Binary Area. 

2. :1N [SLIDE r6A & I6B] 

a. Can prepare discs for use in DOSM that were 
formatted by other software 

b. DISC PROTECT OVERRFDE SWITCH must be "ON" 
to purge a protected Disc (PCI=I). 

3. :UD [SLIDES I7A, I7B]. 

4. :DD [SLIDE 18], 

a. No SDUMP with DOSM; do not need! 

b. Source Disc for User Area is current user 
disc. 

5. :SS [SLIDES I9A, I9B]. 

a. Duplicate file handling 

6. Example Slides using the above directives. 
[SLIDES 20A, 208, 20CJ. 

C. Operational Difference Summary [SLIDES 2IA, 218, 
2IC, 2ID]. 
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III. PROGRAMMING DIFFERENCES FROM DOS 

A. New EXEC call to change user disc [SLIDES 22A, 22B, 220] 

1. :EJOB resets changes made. 

2. Error messages if incorrect SYSTEM GENERATION 
or SYSTEM PROPRIETARY CODE, but assignment stll i 
made. 

B. OOS/DOSM EXEC calls with negative request codes 
[SLIDE 23A1. 

C. DOSM Disc I/O with EXEC calls [SLIDE 238]. 

D. EXEC calls difference summary [SLIDE 24l]. 

E. Other important points. 

I. If MP option not used the following are v^iid. 

a. All I/O instructions and HALT 

b. Base page modifications. 

c. Special interaction with DISC MONITOR (DiSCM). 

2. LOADR Is unaffected by :SS condition. File 
searches it initiates are for only current 
user disc . Order of scanning is: 

a. JOB BINARY (if any programs in It) 

b. USER FILES (if any given) 

c. PAPER TAPE (if specified) 

d. DISC RESIDENT RELOCATABLE LIBRARY 
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'V. INSTALLATION 



A, 



(I) 
(2) 

(3) 



introduction to System Generation. 

1. Binary tapes needed [SLIDES 30A, 30b:. 

2. Prellmrnary Considerations 
3« Medium of Input 

( ' > Paper tape. 

(2) Magnetic tape (restrictions with 
FORTRAN !V in 8K). 

(3) Combination 

b. Core size [SLIDE 5l3 -- GENERAi (p - 

• -i btiNtKAL (Projecture #!) 

Speed of System Operation needed. 
Core Resident versus Disc Resident 
EXEC Modules and I/O Drivers. 

System Modules size breakdown [SLIDE 32] 
(Projecture #2) . 

a. Minimum System Analysis using . 
slides 31 and 32. 

c. Particular needs for given application. 

d. System and User Disc subchannel declaratio 
^'> More efficient (time wise) if System 

and User Discs are on different 
drives, depending on what System Is 
doing. 

e. Other System Discs considerations. 

<" If both generated so that linkage and 
DISCM are in same place, then user 

main oroaramc inanm _. 

. -.^. . ^^rMj^u on one system 

would "RUN" and be compatahle with 
the other. Location of EXEC entry 
In OISCM must be same; # links must 
bs enough; Etc. .. 
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n 



B. 



f. Hardware required for Generation. 
3. Starting System Generator 

a. SiO Configuration - loading Generator. 

b. All equipment to be used "ON". 

c. Disc Drive for Generated system "READY". 

d. Disc Protect Override Switch "ON". 

e. Starting Generator (S.A. = 100 octal). 

(1) Switch 15 DOWN for Straj^t Generation . 

(2) Switch 15 UP only for User Disc Formatting 
4. Brief description of the four PHASES and abiilty 

to restart at any one at 100 octal. 

System Generation Procedure and Example 
i. Initialization Phase [SLIDE 40AD. 

a. Responses to questions about the System 
(in general) to be generated. 

b. System Generation Code - maximum 4 declmai 
positive digits. Written in Label Sector 
of System Disc. 

c. # Sectors/Track - Actually # Sectors/ Rhys I ca i 
track which Is 12 for low density disc. 

d. System Disc Size ^actually # cylinders. 

e. First System Sector - System uses first 
3 sectors on track of System Disc. 

f. 2114 question - only for DMA considerations 
(only one DMA Channel available on 21143). 

g. Program Input, Library Input questions - 
Unimportant whether PT or MT entered here 

(!) MT may not be used for FORTRAN IV in 8K. 
(2) DF also valid entry for disc file input. 
(SIO driver for lOMEC available later). 



h. Parameter Input question - only applies to 
PARAMETER INPUT PHASE. 

3. Program Input and Parameter Input Phases 
CSLIDE 40B]. 



(2) 



(3) 



Input device selected via S.R. switches 0- i . 

002 - PROGRAM INPUT 
102 - LIBRARY INPUT 
0I2 - TERMINATE LOADING 

Restrictions 

CI) DISCM should be loaded first for 
intersystem compatab I I i ty . 

Main Programs (like FTN) must be ioaded 
prior to segments (like FTN0I, 
FTN02, ... etc.) 

If generating 8K system with FORTRAN IV 
no Compilers, or Assembler may be loaded 
at this time. (Must be loaded using 
LOADR during System operati on ) . 

c. If undefined externals exist (message printed), 
may load module forgot by setting S.R. 
accordingly as in a. above and pressing 
"RUN". 

d. During PARAMETER INPUT PHASE, be sure to 
declare other routines ($SRCH, $LBL, etc..) 
core resident too if certain EXEC modules 
are declared core resident. Generator wfN 
not flag if omitted. 

e. LINKAGE QUESTIONS 

(I) #SYSTEM LINKS - only used by Core Resident 



«j y 5 1 e m , 



(2) #USER LINKS - only use-^ ^s^ m--^ - 

^ J.. . > vii>e^ uy Usfc?r rrograms 

C3) To make DISCM start at 2000 octal 

Cpage boundary) respond with 177 and 
500 respectively. 

rpAGE 171 



c. 



^. Switch 15 must be up for Subroutines 
(Indented two spaces) and entry points 

(preceeded bv "*") tn ho nr'i«+«^ • 

ou uy ; TO De printed in memory 

allocatfon listing. 

3. Drsc Loading Phase (class fbllows Xerox of Generation). 

LSLIDE] LSLiDEl 

!.2li£ MAIN PROJECTOR AUXILIARY PRQJF n--nP 

a. Links ;^p^ | 7371 " ' ^ 

b. Loc. 4-Start of L I nks-AP- I - — -- ^p_^ 

c. Core Res Prog & Li nks-AP- I -- — -AP6-13 

d. Equip. Table- - — aP-I,AP-2- aP- I 4 

e. DRT + Int. Tables AP-!,AP-3 - — aP-I4 

f. Disc Res. Exec Mod.— AP-|,AP-.4^ AP-14 

TABLE 

g. Disc Res Exec. Mod.---AP-| ^---„«aP-5 

h. Disc Res. I/O Drivers-AP-l-- — ----_ap-5 

i. Disc Res User Prog.— -AP-I- — — ^P-S 

j. Value of A-Reg. at end (do on slide 40J ) 
k. Listing of :EQ & : LU [SLIDE AP-5] 

Formatting User Discs or Cartridges [SLIDE 4|J. 

I. Example printout [SLIDE 42ll. 
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V- INTERNAL SYSTEM ORGANIZATinM 

A. Format for Disc Files 

CI) Absolute (Core Image) CSLIDE 433. 

(2) Relocatable [SLIDE 44], 

(3) ASCII Source Statements [SLIDES 45A, 45B]. 

(4) ASCI I or Binary Data. 

a. System simply reserves space - does not 
setj^nltlal file contents to any value(s). 



B. 



C. 



Disc Layout for Generation Example 

MAIN AUX 

I2nl PROJECTURE PROJECTURE 

Overall Disc Layout 50 

System Label Sector 51 ^D- I 

Disc Resident Bootstrap 50 ajD-I 

System Directory 50,52 aD-I--^ad-3 

Core Res. Sys. <#2) 50,53 AD-3-^AD-|0 

Core Res. Sys. (#3) 50,54,55 aD- I 

Disc Res. Programs 50,56 ad-I0-^ad.24 

Core Res. Sys. (#4) 50,57,58 aD-25 

Core Res. Sys. (#|) 50,58 AD-26-^AD-27 

User Label Sector 50,59 aD-28 

User Directory 50,60,6 1 AD.28--AD-29 

Detailed Description of System Base Page Communication 

Area. (Found in Appendix A of Operators* Manual). 

Description starts on next page.. Slides AP- I 

(General Core Layout) and AP-6 (Low Core of Memory 

Dump) will be used to relate values where possible. 
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DOS-M BASE PAGE LOCATIONS 



LOCATION (S) TYPE CONTENTS 

■5 -- Start address for System 

Start-up (branched to Indirect 
by Disc Resident Bootstrap 
following loading of Core 
Resi dent System) . 

^•"^"7 — JSB H,l where N is a Base Page 

Location containing the Central 
Interrupt Controller ($CIC) 
address . 

40 

41 

42 

43 

44 

45 

46 

47 

50 

51 

52 

53 

54 

55 

56 

57 

\JfJ 

61 
62 
63 



DEC 


-64 


( 177700) 


DEC 


-r0 


( 177766) 


DEC 


-9 


( 177767) 


DEC 


-8 


(177770) 


DEC 


-7 


(177771 ) 


DEC 


-6 


( 177772) 


DEC 


-5 


( 177773) 


DEC 


-4 


( 177774) 


DEC 


-3 


( 177775) 


DEC 


-2 


(177776) 


DEC 


-1 


(177777) 


DEC 





(0) 


DEC 


1 


( 1 ) 


DEC 


2 


(2) 


DEC 


3 


(3) 


DEC 


4 


(4) 


DEC 


5 


(5) 


DEC 


6 


(6) 


DEC 


7 


(7) 


DEC 


8 


(10) 
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LOCATION TYPE CONTENTS 

64 DEC 9 ( i I ) 

65 DEC 10 (12) 

66 DEC 17 (21 ) 
^"7 DEC 64 ( 100) 

70 OCT 17 (17) 

"7' OCT 37 (37) 

72 OCT 77 (77) 

"^^ OCT 177 (177) 

74 OCT 377 (377) 

75 OCT 177400 ( 177400) 

76 OCT 3777 (3777) 

77 OCT 177700 (H77700) 
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LOCATION 



LABEL 



CONTENTS 



00 



UMLWA 



Last word address of user available 
memory. Will always be one less than 
contents of location 123. 



JBINS 



102 



03 



JBINC 



TBG 



Start TRACK/SECTOR of Job binary area. 
=0 if job binary area not assigned. 
=-l if this area overflows during 

compilation or assembly, 
= TRACK/SECTOR at end-of-d i so for 

area assigned. 

Current TRACK/SECTOR of job binary 
area. Only set by compilers or 
assembler using this area. 

Time Base Generator'^ I /O Channel 
address. Will be if TBG not 
on system. 



04 
05 



CLOCK 
CLOCK+t 



Minutes part of System Time Clock 

Tenths of seconds part of System 
Time Clock, 



06 



CLEX 



Minutes part of execution Time Clock 
Bit 15 is set "ON" to turn this 
clock off. 



07 



CLEX+I 



Tenths of seconds part of Execution 
Time Clock. 



1 10 



CXMX 



Maximum a I I owab I e execut Ion time. 

Set hv fRIINI n I l-0<^+ I \/£i +'mes n =»->- = r««-{-/^ 1- 

or to 5 if not g i ven , 
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LOCATION 



LABEL 



CONTENTS 



BATCH 



Logical Unit # of Batch Input 
Device. Set by :BATCH Directive. 



I 12 



SYSTY 
DUMPS 



Logical Unit # of System Teletype. 

Abort/Post Mortem dump flags. 

Bit 15 Abort dump flag. 

Bit Post mortem dump flag. 

Bit will be on if condition set. 

These bits will be set by lADUMP 

and :PDUMP Directives and cleared 
by either thel r execut i on , :OFF 
Directive, or new :JOB Directive. 



14 



SYSDR 



System Directory start TRACK/SECTOR, 
Set to where system is declared 
as starting during generation. 



15 



SYSBF 



System Buffer TRACK/SECTOR. Since 
always on track boundary, sector 
part will a I ways be 0. 



16 



SECTR 



Number of iogi ca I sectors per disc 
track. 



17 



20 



EQTAB 
EQT# 



Start Address of Equipment Table. 

Number of entries in entire Equipment 
Table.,. Each entry is 17 words. 



21 



LUTAB 



Start address of Logical Unit Table 



Miimhfir of entries in Loqica.l Unit Table 



23 



24 



JBUF 
JFILS 



Start address of Job Input Buffer. 

Start TRACK/SECTOR address of source 
file. Set by execution of rJFlLE 



LOCATION 



LABEL 



CONTENTS 



25 



JFILC 



Current TRACK/SECTOR address of source 
file. Updated as Compiler or Assembler 
accesses the source file. 



126-140 



RONBF 
RONBF+ 



RONBF+10 



Multi-purpose II word buffer used by 
system when user program is executing. 
Some uses are: 

(1) Saving of two 5 word user File 
directory entries to increase system 
efficiency when user program Is run- 
ning on only one subchannel. System 
looks here first for Directory entry 
before searching Disc Directory. 

(2) Contains actual parameter valves 
(PI,P2,...) fol lowing :PROG, and 

:G0 di recti ves . 

(3) Information is passed to $EX20 
(Parity Error Processor) by these 
locations. 



141-153 



EXPG 



EXPG+10 



Directory Entry for currently executing 
USER program. For MAIN programs having 
segments: The first 2 1/2 words will 
always be those of the MAIN program^s 
Directory entry (File Name In ASCII) 
with the remaining 8 1/2 words equal 
to the segment currently executing 
Directory entry information. 



54 



DISCO 



Bits 11-15 (Disc Data Channel select 

code). 
Bits 0-10 (Last Track on System). 



55 



SYSSG 



System Disc Subchannel number. WIN 
always be equal to S.C. bootstrapped 
down from. 
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LOCATION 


LABEL 


156 


SCCNT 


157 


UDNTS 



60 



61 



62 



63 



64 



65 



166-170 



SYNTS 



CUDSC 
CRFLG 



CUDLA 



SOLA 



CUM ID 



DBUFR 



CONTENTS 

Number of Subchannels on System -I. 

Next TRACK/SECTOR address on Current 
User Dfsc, 

Next TRACK/SECTOR address on System 
Orsc, Will always equal the start of 
Work Area. 

Current User Disc subchannel number. 

Current Disc request flag.(0 for 
System Disc; ^^ for Current User 
Dfsc). DVR3I always clears on 
completion of Disc request and 
examines on entry to see what disc 
to access. 

Current User Disc TRACK/SECTOR 
address last accessed. Only used 
by DVR3I. 

System Disc TRACK/SECTOR address 
last accessed. Only used by DVR3I. 

Computer identification code. (5^0 if 
computer is 2II4B thus only having one 
DMA channel ). 

System Disc Request Parameter Buffer. 

DBUFR = TRACK/SECTOR 

DBUFR+I = BUFFER ADDRESS 

DBUFR+2 = NUMBER OF WORDS 

(Set by System prior to Disc 1/0 for 

DVR3I to use). 
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ICCATiGN 
I V i - i / 3 



174 



75 



76 



177 



200 



LABEL 

UBUFR 



TSONE 



GUDSC 



SYSCD 
JFLSC 

DISCL 



Current User Disc Request Paramenter 

Buffer. 

UBUFR = TRACK/SECTOR 

UBUFR+I = BUFFER ADDRESS 

UBUFR+2 = NUMBER OF WORDS 

(set by System prior to Disc I/O 

for DVR3! to use). 

Last referenced TRACK/SECTOR address +1. 
Set by DVR3I. Could be used by User 
program accessing the WORK AREA to 
see what next available TRACK/SECTOR 
address f s. 

Default User Disc Subchannel number. 
Always follows System Disc Subchannel 
number when Default User Disc is on 
same subchannel as System, (like when 
:DD executed), otherwise it stays where 
startecb W.R.T. Bootstrapped System. 

System Generation Code. 

Current Source Fi I e Subchanne 1 number. 
Set by :JFILE Directive. 

User label TRACK/SECTOR address . 
=0 if Current User Disc is not on 
System Disc. If Current User Disc 
Is on System Disc this Disc address = 
System Buffer Sector address. In- 
crementing this Disc address by one 
->^v,.v, aiifoyo yivc:3 ine srarT or rne 
User Directory TRACK/SECTOR address 
on the Current User Disc. 
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LOCATION 


LABEL 


201 


INTAB 


202 


INT# 






203-223 


EQTI 




EQT2 




EQTI 7 


224 


RQCNT 



225 



RQRTN 



CONTENTS 



Start address of Interrupt Table. 



Number of Interrupt Table entries 



Addresses of Curj^ent Equipment Table 
Entry 



Number of request parameters In current 
EXEC call. JSB EXEC and DEF RTN are 
not counted. 

Request return address In current 
EXEC cal I . 



226-235 



RQP I 
RQP2 



Addresses of current request parameters. ' 
RQPI Is for the request code address etc. 



RQP8 



236 



NABRT 



237 

240 
241 

242 
243 



XA 
XB 
XEO 

XSUSP 
EXLOC 



Illegal request code abort/no abort 
option parameter. ?^0 I f set. Set by 
N parameter in :RUN Directive. 

A Register contents at time of Interrupt. 

B Register contents at time of Interrupt. 

E (Bit 15) and (Bit 0) Register 
contents at time of interrupt. 

Address at time of Interrupt (P-Reglster) 

Start address of EXEC MODULE DOUBLET TABLE 
CPAGE 22] 



LOCATION 



LABEL 



CONTENTS 



244 



EX# 



Number of entries in EXEC MODULE 
DOUBLET TABLE, 



245 



246 



EXMOD 



EXMAN 



EXEC MODULE currently in EXEC 

MODULE overlay area. 

= i f none res I dent. 

= +N if module #N resident and available 

= -N if module #N resident and BUSY. 

EXEC MODULE overlay area low Main 
Core Address. 



247 



EXMAN+I 



EXEC MODULE overlay area high Main 
Core Address. 



250 



EXBAS 



EXEC MODULE Base Page I inkage low 
address. 



25 



EXBAS+I' 



EXEC MODULE Base Page linkage high 
address. 



252 



ODMN 



START ADDRESS OF I /O Dr i ver Ma i n 
overlay area. 



253 



ODBS 



Start address of I/O Driver Base Page 
overlay area. 



254 



255 



UMFWA 
UBFWA 



Start address of User Main Area 

Start address of User Base Page 
Linkage Area. 



9RA 



Last word address of User Base Page 
Linkage Area. 



257 



CHAN 



Current DMA channel number assigned. 
= if no DMA i n use. 
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LOCATION 



LABEL 



CON TENT:; 



260 



OPATN 



26 



262 

263 
264 



OPFLG 



SWAP 



JOBPM 



JOBPM+ 



Operator attention flag. 

= for not set, 

?^ if desired. 

Set by System TTY Driver. 

System TTY busy f lag. 
= I f not busy. 
^ if busy. 

Job Processor resident flag. 
BIT 15 = I if System TTY Is Batch Device. 
BIT = I if Job Processor is in core. 
Job Processor start TRACK/SECTOR address. 



# of words in MAIN section of Job Pro 
sor . 



ces- 



265 



JOBPB 



# of words in Base Page Linkage for 
Job Processor, 



266 



EJOBF 



267 



270-467 



RTRK 

$BUF 
$BUF+I 



End-of-Job flag used only by viob 
Processor. 

= "blanks" if re-entry of ;DATE allowed 

= if in a job. 

= I i f between jobs, 

= -! if end-of-job. 

Real Time simulation track #. 

128 Word System I/O Buffer. Used only 
by Monitor and EXEC modules. 



470 



$BUF+I27 
$GOPT 



Point of suspension return address. 
Contains return address when S i DCD 
(location 471 bplnw^ = r^r\ 



4n $IDGD 



472-473 


$MDBF 


474-502 


TEMP 




TEMP+I 

• 
• 




• 
TEMP+6 


503 


TEMP0 


504 


TEMPI 


505 


TEMP2 


506 


TEMP3 


507 


TEMP4 


510 


TEMP5 


51 1 


MSECT 



512 VADR 



513 lODMD 



V , V.) iNi I U t\ i J 

Input request code check characters. 

= for no special restrictions. 

^ for specia! restrictions placed 
on what can be entered. via system 
TTY keyboard (like DA, GO, etc...) 

2 Word EXEC Module Data Buffer. 

System Temporary. 



System Temporary. 

System Temporary. 

System Temporary. 

System Temporary. 

System Temporary, 

System Temporary. 

Negative # of logical SECTORS per TRACK 

Address of last instruction that caused 
a memory protect violation. 



I/O Driver Overlay Area . res i dent flag. 
= if no I/O Driver in this area. 
¥ if an I/O Driver is In this area. 
The val ue (If not 0) wi I I be: 
+ (Address of resident Driver's first 
EQT entry) if area Is available 
OR 

- (Address of resident Driver's first 
rpAf^p oal EOT entrv) i -f +h i c ar-o= r r- K^^4- : i_u 



^^ * n^oU'c Current requesr code value, v.! i , 

always be posi tl ve . 

515 SXA Operator attention A Register save. 

516 SXB Operator attention B Register save. 

517 SXEO Operator attention E (Bit i5) and 

(Bit 0) Register save. 

520 SXSUS Operator attention return address save 

(P-Res i ster) , 

521 SEQTI Operator attention EQT Table address 

save, 

522 DSCLB Disc TRACK/SECTOR Address of Disc 

Resident Relocatable Library. Used 
by Relocating Loader, 

523 DSCL# Number of sectors in Disc Resident 

Relocatable Library. 

524 LSTCH Last Disc referenced flag. 

= if current user program (to be 

executed by :PROG or :RUN) is on 

System Disc, 
^ if current user program (to be 

executed by :PROG or :RUN) Is on 

Current User Disc, 

NOTE : $EXIO (Program Load) uses to see how 
to set CRFLG flag (location 162). 

525 FLFLG User file table validity flag. 

(= i f inva lid; ^ if valid). 
$EXII uses to see if OK to use $BUF 
area, for user file directory entry 
CPAGE 26] storage. 



LOCATION 



LABEL 



CONTENTS 



526 



XFLG 



Transfer Address for Disc Not Ready 

condition. 

= to process Not Ready condition 

norma My. 
?^ to transfer to this address If Not 

Ready condition present. 



A good use is to ignore "NOT READY" 
Drives when doing multiple Drive 
System Searches. 



527 



SSFLG 



System Search Flag 
Values it can have are: 

a. ASCII "NO" if :SS Directive not 
a I I owed . 

b. for only current user Disc 
f :SS,99 condition). 

c. -X for full System Search (:SS) 
where X= # subchannels on system - 

d. +X for Selected System Search 
Bits 0-7 are used to represent 
Subchannels 0-7 respectively. Bit 
ON=OK, Bit OFF=not OK. 



530-531 



CHARC 



System Temporary. 
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1. Seek Record [SLIDE 69Al 

2. Read Data [SLIDE 69BJ 

3. Write Data [SLIDE 69CD 

4. Check Data [SLIDE 69Dl 

5. Status Check [SLIDE 69El] 

6. Constants and Storage [SLIDE 69Fj 



•-Second Projector 



B. Supplied DGS-M Bootstrap Listing Study ("A" Version) 

1. Configuration Section (Start Address =2) [SLIDES 70D - 70F] 

a. Data Channel In Switches 0-5 

b. Configure DMA Control Word 

c. Loop to Configure all D.C. and C.C. Instructions 

d. Switch 15 Down — HALT 

Switch 15 UP — Punch Configured Bootstrap in 

absolute tape format. 

2. Execution Section (Start Address =I00B or 5) [SLIDES 70A-70C] 
a>. Loads Disc Resident Bootstrap form Track Sectors 

I & 2 on Subchannel specified to memory locations 
15400 - 15777 octal . 
b. Sets locations In DRB as follows: 

0. 

Head # (Bits 8-9). 

System Disc Drive #. 

Data Channel I/O select code for 

Run Time Disc. 

Command Channel I/O select code 

for Run Time Disc. 
Uses address in ASPBF of DRB (which was set earlier 
during generation) to see what page LWAM declared in 
adjusts for one page lower for relocation of Disc 
Resident Bootstr**'* 

Adjusts DEF's In DRB for correct page (ASPBF, DEFDY, 
and DVADR). 

Relocates entire DRB to new page -- only does page 
relative move, 
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15775 



f. Transfers control to relocated ORB to h^v^ it 
bring In Core Resident DOS-M System from Disc. 

C. Disc Resident Bootstrap (DRB) Listing Study [SLIDES 7IA - 71Fl 

1. Configures all Disc I/O Instructions (within locations 
I5643-I5724 octa I ) . accord 1 ng to Data Channel already 
setup in location 15773 by supplied bootstrap. 

2. Calls PLOAD routine four times to load in the four 
sections of Core Resident System defined in ASPBF through 
ASPBF+II (3 words per load). SLOAD reads a sector at a time. 
Note how DMA Control Word does not have to be output again 
here because it was already outputted by Supp I i ed Bootstrap 
in loading DRB. 

3. Examine Equipment Table of CRS just loaded to accomplish 

the fol low! ng: 

a. For DVR05 - configure all I/O instructions in this 

System TTY driver. 

b. For DVR3I - modify its EQT entry for "RUN TIME DISC" 
channels. Configure all I/O instructions in this 
driver. Configure DMA control word in this driver. Set 
+ and - # sectors per track locations in this driver. 

4. Set RUN TIME DISC channel in DISCO (base page location 
I54B; bits 15-11). 

5. Set RUN TIME DISC Interrupt Table entries in correct 
interrupt table entry and also put correct entry in 
interrupt table where Generator Disc Channel entries were. 

6. Set new I/O channels in Equipment Table for devices swapped 
with RUN TIME DISC. 

7. Set RUN TIME SYSTEM Subchannel In Base Page location 155 
octal from information passed by Supplied Bootstrap. 

8. Set User Label TRACK/SECTOR Disc Address (Base Page 
location 200 octal) according to Base Page locations 155 and 
175 octal . 

_ -« . >. I -i-r^»rti^/^r-/~>-mr» aj^^^^,. ^« Oiit~r-an+ llcor n?c;n fRaSS 
y, beX NeXT l KnU^/OC^-. i wr\ nuuicao wii v^uiiw... w-w. _._- 

Page Location 157 octal). 
10. Set Current User Disc Subchannel # (location 161) equal to 

Default User Disc Subchannel # (location 175). 
M. Branch to location 3 Indirect to start DOS-M System. 
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D. DOS-M System Halts [SLIDE 72] 

These Halts are only during System Operation following 
successful bootstrap. 

E, DOS-M I/O Request Processing Example - -. 

1 . Mater I a I s used 

a. Tape Recording of step by step execution 

b. Large chart of DOS-M I/O Request Processing 

c. Foldout flowcharts on DOS-M (next section) 

d. Slides 

(1) Equipment Table Format; # j0B 

(2) Device Reference Table Format; # |0C 

(3) Interrupt Table Format; # | 0d 

2. Procedure 

a. Using the above tape recording and materials, 
trace an example I/O Request Operation (b below) 
through all major steps that occur from the 
Initial EXEC call until the I/O operation Is 
complete. 

b. The example I/O operation will be: 



JSB EXEC 
DEF RTN 
DEF RCODE 
DEF CONWD 
DEF BUFA 
DEF BUFL 
RTN (Return Point) 



(Call to Executive Supervisor) 
(Define Return Address) 
(Define Request Code Address) 
(Define Control Word Address) 
(Define Buffer Start Address) 
(Define Buffer Length Address) 



RCODE DEC I 
CONWD OCT 5 
BUFA BSS 36 



Dur L 



ucu - / z 



(Read Operation R.C.) 
(Logical Unit 5) 
(36 word or 72 char. Buffer) 
(72 character length) 
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OOS-M FLOWCHARTS TABLE OF CONTENTS 



DISC MONITOR 

Name/Entry Label (O PageC s ) 

^$CIC — 



$IOCM,$IORQ 
EXEC 



2 

3 

$WAIT,$BLOP,$MBSY,$DMA,$EBSY 4 
$TYPE 

$SYIO,DRIVR,NRPAR g 
$TEST 

$JLOD,$MDLD, 10.40 g 

$LDVR,DISCX,$GDTK,$DISC,$LDEX,$STRT 9 

SIDLI ,$CLER j^ 

ADCHK,LUCHK,$EFAD,RQEQT,SETEQ | i 

$DMAX,RCHAN,$MOVE 

ERRTN MPERR,ROERR,CLERR,IERR 

DERR,ILINP,ERR0|,ERR02,ERR03 13 

ERR04,ERR05,ERR06 ,3 

EXECUTIVE MODULES 



$EX0l 

$EX02 

$EX03,$EX06 

$EX04 

$EX05 

$EX07,$EX08 

(Reserved for $EX09) 

$EXI0 

(Reserved for $EXI I ) 

$EXI2 

$EXI3 

$EXI4 

$EXI5 

$EXI6 



12 
13 



14 
15 
16 
17 
18 
19 

20 

21 

22 

23 

24 

25 

26 

27 



EXECUTIVE MODULES (contlnuecl) ' ' 

Name/Entry Label (s) Page(s) 

(Reserved for $EXI7) 28 

$EXi8 29A,29B,29C 



$EXI9 



SYSTEM SUBROUTINES' 
ASCI I 



DRIVERS 

DVR0 



30 



(Reserved for $EX20) 31 



32 



(Reserved for DUMRX) 33 

(Reserved for $LBL) 34 

(Reserved for SSRCH) 35 

(Reserved for $ADDR) 35 



37 
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00?-'/'r/33M MINIMUM HARDW"A RE COST COMPARISON 



DOS 




DOSM 



/ 

PROVIDES MINIMUM HARDWARE CONFIGURATION CONSISTING OF: 

2116B Computer with 8192 Word Memory 
Direct Memory Access, Accessory No. 12578A 
Extended Arithmetic Unit, Accessory No 12579A 
Memory Parity Check, Accessory No. 12591A 
Time Base Generator, Accessory Kit No. 12539A 
Memory Protect, Accessory Kit No. 12581A 
Teleprinter Input/Output consisting of: 

HP 2752A Teleprinter (Modified Teletype ASR-33) with 

HP 12 53 IB Teleprinter Input /Output Interface Kit 
Teleprinter Input/Output, consisting of: 

HP 275AB Heavy -Duty Teleprinter (modified Teletype ASR-35) with 

HP 12531B Teleprinter Input/Output Interface Kit 
Disc Memory consisting of: 

HP 2770A Disc Memory (368,640 words non -expandable) 

HP 2772A Disc Memory Power Supply 

HP 12606A Disc Memory Interface Kit 
2886A Single -Bay Cabinet 



TOTAL COST 



(Four-Year Lease @ $1, 690/month) 




/ 

PROVIDES MINIMUM HARDWARE CONFIGURATION CONSISTING OF: 

2114B Computer with 8K memory 

Direct Mamory Access, Accessory Kit No, 12607A 

Memory Parity Check with Interrupt, Accessory Kit No. 12598A 

System Console, consisting of: 

HP 2752A Teleprinter (Modified Teletype ASR-33) with 

HP 12531B Teleprinter Input/Output Interface Kit 
System Input, consisting of : 

HP 2748A Punched Tape Reader with 

HP 12597A-002 Punched Tape Interface Kit 
Cartirldge Disc Memory System, consisting of: 

HP 2870A Disc Drive (includes HP 12536A Disc Cartridge) 

HP 287LA Disc Controller 

HP 2881A Power Supply 

HP 2 882 A Cabinet 

HP 12557A Disc Interface Kit. 



PRICE 


115V 
60Hz 


230V 
50Hz 


$20,000 
3,000 
3,000 
1,000 
1,000 
2,000 


$20,000 
3,000 
3,000 
1,000 
1,000 
2,000 


1,250 
750 


1,450 

750 

• 


3,850 
750 


4,250 
750 


17,000 

2,500 

4,000 

900 


17,200 

2,700 

4,000 

900 


$61,000 


$62,000 



TOTAL COST 



(Five-Year Leas2 © $765/Moiith) 



price! 


. 115V 
60 Hz 


230V 
50 Hz 


$13,000 
1,500 
1,000 


$13,100 
1,500 
1,000 


1,250 
. 750 


1,450 
750 


1,500 
600 


1,600 
600 


13,500 


13,650 


2,500 


2,500 


$35,600 


$36,150 
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HP DOSVIBrt 1130 COST COWPARISOH 



HPDOS-R 



mmn system 

(with paper tape) 

21MB (2.0 MicRosEc) 
Option f» (8K HEmtr total) 

12591A f€MORY Parity Check 
12067A Direct Iehory Access 
2870A Cartridge Disc Drive 
287IA Disc Controller 
12557A Disc Interface 
2882A Disc Cabinet 
28S1A Disc Power Supply 

2752A Teleprinter ASR-33 

12531B Teleprinter Imierface 

278^A Paper Tape Reader 
(SlSj characters/sec) 

i2S97A ?,T, Reader Iiterface 



^ICAL SYSTEM 

21im (2.0 MICROSEC) 

Option fJ (8K memory total) 

12591 .%>:-« Y Parity Cwck 

2870A Cartridge Disc fttivE 
2S71A Disc Controller 
!?5S7A Disc Interface 
Tmk Disc Cabinet 
2381A Disc Power Supply 

2752A Teleprinter ASR-33 
1255m Teleprinter Interface 
??y8A Paper Tape Reader 

'500 char/sec) 
I2597A P,T. Reader Ikterface 
2,75JA Paper Tape Punch 

(120 char/sec) 
12597A PJ. Punch Interface 
2/67 A lim Printer 

CS-0 COL, 356-1110 LHP) 
12653A Line Printer Iwerface 



PUR(».«E 

$ 8,500 
^,500 

1,000 

1,500 

8.700 
2,S30 
2,500 
600 
1,430 

i;250 

750 

1,500 

600 



S35V6aO 



IBM 1130 



PURCHASE 

% 8,900 
4,500 

1,000 

8,700' 
2,800 
2,500 
600 
1,400 

1,250 

750 

1,500 

600 
3,300 

' 600 
10,000 

2,500 
$52,000 



MINIMUM SYSTEM 
(with paper tape) 

113T-7A (3.6 MiCROSEc) 
TTY/Printer Console 
^K core, 500K disc 

1134 Paper Tape Reader 

(60 ch/racters/sec) 
3623 P.T. Reader Attachment 
1055 Paper Tape Punch 

(14.8 character/sec) 

7923 P.T. Punch Attachment 

(KITH CAFD I/O) 
1131-2A /s shown above 

1442 Card Reader/Punch 

(160 columns/sec) 
4419 Card Reader/Punch Attachment 
3630 1442 Interface 



TYPICAL SYSTEM 

1131-3B (2.2 MICROSEC) 
TTY/pR INTER Console 
8K core, 500K disc 

1134 Paper Tape Reader 
(60 char/sec) 

3623 P.T. Reader Attachment 



1055 Paper Tape Punch 
(11.8 char/sec) 

7923 P.T. Punch Attachment 
1132 Line Printer 
82 LPM Alphameric 
110 LPM Numeric 

2310 Disc Drive 
500K words 



PURCHASE 
$ 34,510 

1,270 

450 
900 

900 

$ 38,130 

34,510 
12,750 

1,525 
225 

$ 19,110 



PURCHASE 
$ 58,050 

1,270 
450 

900 

90G 
11,550 

12,150 



i^ 



85,0?'! 
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POSH HARDWARF nPTIflN.q 

1. ADDITIONAI MFMnRY 

15,38'l OR 32,768 words on 2115B 

2.' ADDITinNAI T/n THANNFI 5; 

EXTENDERS ARE AVAILABLE FOR 21WB OR 2116B 
3.' TIME BAf^F fiFWFRATffl? (TBG) 
^. EHENPFD ARTTH METir IINfT (FA II) 

AVAILABLE ONLY ON 2116B 

5V HEHORY PROTFrT (MPV 

AVAILABLE ONLY ON 2116B 

6. PHQTOREADER 

7. PAPER TAPF PIIWrH 

8 LINE PRINTFR (2778A CDC or 80 COLUMN D.P.) 

9. HARK SENSE CART) READER 

lO: MAGNETIC TAPE r ^30A or ZQTHA) 

11. CALCQHP PI nTTFR 

12. UP TO THREE AnniTinNAI nRTVF<; 



(SLIDE la 



^"M ¥s iBPJ1130 

SALES AMPLIFIER 101A 
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HEWLETT M^ PACKARD 



INTRODUCTION 



The IBM 1 130 is a desk size, word-oriented computer intended primarily 
for small scale scientific applications. It can also serve as a low cost 
processor for certain business applications that do not require high I/O 
speeds. IBM announced the 1130 system in 1965, and the initial customer 
deliveries were made an November, 1965. 

Since the initial introduction, a number of software and hardware an- 
nouncements have followed (i.e., a 2.2 microsecond cycle time versus 3.6, 
more peripheral flexibility, commercial subroutine packages, etc.). 

It is purported that 1 81^ has between 6500 and 7500 units in the field. 



HPDOS-M VS IBM 1130 



COMPARISON 



0OS-M 



iBMiiao 



DISC STORAGE 

1 MAXIMUM ON LINE 

2. AVERAGE RANDOM 
ACCESS TIME 



+ 



CORE STORAGE 

1. CYCLE TIME 

2. MEMORY SIZE 



4.8 million words 
90 milliseconds 



2 microseconds on the 21 14B 
1 .6 microseconds on the 2 1 1 6B 

8Kinthe2114B 

Expandable to 32K in the 21 168 



2.5 million words 
790 milliseconds 



2.2 to 3.6 microseconds 
depending on the CPU mode! 

Expandable from 4K to 32K 



IMPLICATIONS: 



DOS-M requires much less time than the 1130 to retrieve information from core or 
disc. This significantly decreases the amount of overhead involved in system and 
user program execution. The quantity of disc storage available on line may be 
expanded to 4.8 million words - (approximately twice the amount available on 
the 1130). 



I/O DEVICE INTERFACING 

1. NUMBER OF DEVICES A maximum of 24 peripherals may be in- A maximum of 1 1 peripherals may be at- 

terfaced to a DOS-M. tached to an 11 30. 

2. KINDS OF DEVICES Instrumentation devices may be easily in- Non-IBM dev\ces are extremely difficuft 

terfaced to the system. to interface to this system. 

3. DEVICES OF THE SAME TYPE The user may attach several peripherals of Normally only one peripheral of each 

the same type to the system. type may be included in the system. . 

Note: 4 discs (max) Note: 5 discs (max) 

2 printers (max) 



SMPLICATIONS: 



The DOS-M system is capable of supporting a much more varied range of peri- 
pherals than the 1130. Each HP system may be custom configured to the 
peripheral needs of the user. 






COMPARISON 



OOS-M 



Bmnso 



^ 



SYSTEM PROTECTION 

1. HARDWARE DISC PROTECT Standard 

2. SOFTWARE SYSTEM PROTECT Yes 



None 
Yes 



IMPLICATIONS: 



Hardware disc protect insures the integrity of DOS-M; the 1130 system on the 
other hand, can be destroyed by user software. (Users have called the 1130 crash 
prone.) 



a^ 



SYSTEM BACK UP 



1. BACK UP CREATION 
(minimum configuration) 



2. RESTORATION FROM 
BACK UP 
(minimum configuration) 



DOS-M system programs, user programs, 
and data files may be copied from the 
fixed portion of the disc to the disc 
cartridge. This back up cartridge may 
then be removed, stored off line, and re- 
placed with a scratch cartridge. 

System restoration may be accomplished 
by copying the contents of the back up 
cartridge onto the fixed portion of the 
disc. The back up cartridge may then be 
removed and replaced with a scratch 
cartridge. 



IBM supplies 1 130 users with a card copy 
of the 1130 operating system. Back up 
for user programs or data files, however, 
must be obtained by copying them frorr! 
disc to punched cards. (IBM 1130s may 
use paper tape I/O instead of card I/O, 
but such systems are rare.) 

In a minimum 1130 system, the user 
must restore system software, user pro- 
grams, and user fiies by copying in- 
formation from punched cards to disc. 



IMPLICATIONS: 



?rL!Jr'"'"'"'" V^ '^'^®'"' ^^""^ "P ^°' "'«'■ Pi-ograms and data files may only be 
w!S °" '^"'^»*^ T^^- ^.^^■^' °" '^' °'^'' ^'^^' do^' "Ot require cardTunch 
'„':fZT.^l:L'^''i' °' '^''«^;'"9 ' '^^' «>Py of disc resident .nformat.on 
^ J, ....w.c..My. anu in an easily storabie form - a cartridge disc pacK. 

!*! ^r^J?'*^. "i^ ^^^"^ ^^^'' *« «>^are must be copied from card to disc - at 

"W^fr^m d!L't;°S^: "" '''''■'^ ''^'"'' '°"^^"' "^^^^ '''''''' ^V copymg 

Each user at a DOS-M installation may keep an off line copy (disc pack) of a 

f^S!Tnd"d'IS"filS *° *"' "^^' " '^'*^"' P'-og^nis, user programs, source 






COMPARISON 



DOS""M 



IBIVI 1130 



SYSTEMS FEATURES 



1. SOURCE FJLE CAPABILITY User may store copies of source programs none 

in named disc files on line. 



2. SOURCE FILE EDITING 



User may insert, delete, or replace disc none 
file source statements on line. 



IMPLICATIONS: 



The ability of DOS-M to store and edit disc source programs on line makes the 
system extremely useful for software development work. Once source statements 
have been stored on disc, they may be edited and recompiled directly from disc. 
All source program editing on the 1130, however, must be done off line; recom- 
pilation requires the user to reload his card deck or source tape. 



3. DATA FILE ADDRESSING 



DOS-M allows the user to read or write 
data on disc by file name and relative 
sector or by actual track and sector 
address. Both addressing methods may be 
used in Fortran or Assembly language. 



The 1130 system allows Fortran users to 
address data files by number in READ 
or WRITE statements. Assembly language 
disc I/O subroutines require actual track 
and sector addresses and therefore cannot 
make use of symbolic file addressing. 



IMPLICATIONS: 



The ability of DOS-M to address information on disc by file name makes file 
handling more mnemonic and simpler to use. 



USER PROGRAM 
SEGMENTATION 
AND OVERLAY 



The user must segment his program and 
code segment overlay requests. 



Fortran subprograms may behave as auto- 
matically called overlay segments if the 
original program size exceeds available 
core. This "Automatic Segmentation" is 
not available if the main program is 
written in Assembly language. User con- 
trolled segmentation is also available. 



IMPLICATIONS: 



"Automatic Segmentation" is a strong feature of the 1130. It should be noted, how 
ever, that it will not segment main programs but treats subroutines as segments, if 
the main program and overlay area are larger than ewailable core, the user must 
segment his program. 

The use of the "Automatic Segmentation" feature may increase a progranr's ex 
ecution time very substantially - (in direct proportion to the number of time 
a>nsummg overlay requests) due to the slow (790 millisecond access time) disc. 



Aiis«nibly iongudge system development work 
Sogntont Ation" feature. 



may not use the "Automatic 





<% 'K>i- 




COMPIUIISON 



DOS-M 



IBIVI1130 



5. RESIDENT MONITOR 
(size) 



3500|Q locations 



From 480-jQ to 930-jo locations. 



IMPLICATIONS: 



The limited size of the 1130 monitor leaves more core available for user program 
execution but requires that the bulk of the system be kept on disc. By making on^y 
a small portion of the system core resident, the 1 130 incurs greater disc transfer 
overhead during system program execution. 

Since program segmentation may be used with the 1130 and DOS-M, the amount 
of user available core is seldom critical, indeed, the whole purpose of a disc 
operating system is to u^ mass storage to extend limited core storage. 



6. PROGRAM DEBUGGING 
FACILITIES 



The DOS-M system permits the user to 
dump an octal core image of his program. 
Dumps may be taken whether the pro- 
gram terminates normally or aborts 
execution. An additional debug package 
allows the user to monitor his program's 
execution on line. 



There are several core dump routines 
available for the 1130. Some of these 
programs must be called by the user 
during the execution of his program, 
while others must be loaded off line and 
executed. 



IMPLICATIONS: 



The core dump on abnormal program termination and the debug package of 
DOS-M make it very useful in a software development environment. All core 
dumps and debug facilities do not require any modification of the user's in line 
code. All on line 1130 core dumps, however, require that the user either place calls 
to dump routines into his program code, or use an off iine dump routine. 



7. I/O DEVICE REFERENCE 
TECHNIQUES 



I/O devices are referenced using logical 
unit numbers. These numbers correspond 
to various I/O functions — system input, 
list, punch, etc. 

Logical unit assignments may be changed 
on line to associate any appropriate sys- 
tem device with a given logical unit 
number. 



The 1130 references peripherals with a 
set of numbers assigned to each type of 
I/O device which may be attached to the 
system. 

Unit reference number assignments are 
permanently determined. In a Fortran 
program, however, the user may sub- 
stitute a variable unit reference number 
which will be determined at execution 
time. 



IMPLICATIONS: 



DOS-M programs coded with logical unit numbers may be executed on any other 
DOS-M system regardless of hardware configuration. If 1130 programs use con- 
stant logical unit numbers, they may not be compatible with other 1130 hardware 
configurations. (Devices associated with fixed logical unit numbers cannot be 
changed on line in the 1 130 system.) 



SUPPORTING SOFTWARE 



1. TRANSLATORS 



2. USER APPLICATION 
PACKAGES 



3. SOFTWARE COST 



Assembly language 
FORTRAN 11 or IV 
ALGOL 



under development 



All presently available system software is 
furnished free of charge with a DOS-M 
system. The pricing structure on ap- 
plications packages will be announced as 
they become available. 



Assembly language 

FORTRAN iV subset 

RPG 

COBOL (available Feb. 1971) 

APL 

petroleum exploration and engineering 
type composition 

civil engineering coordinate geometry 
math pack - 20 Fortran subroutines 

electric field theory 

elasticity 

fluid flow etc. 
Statistical system 
numerical surface techniques 

countour map p otting 
commercial subroutine package 

(21 Fortran subroutines) 

All IBM 1 130 software deveioped prior to 
"unbundling" (June 23, 1969) is avaiiable 
without charge. Recently deveioped 
software, however, will be rented on a 
monthly basis. (The TiSO COBOL com- 
piler will rent for $75/month.) 



IMPLICATIONS: 



The quantity of applications software available is one of the strongest features of 
the IBM 1 130. The majority of these programs are available free of charge. It should 
be noted, however, that OEMs will be primarily interested in the quality of the op 
eratmg system itself and the ease with which the system may be used to develop 
specific user-oriented applications packages. 



DATA COMMUNICATIONS 



At this time no data communications 
software capability is available with the 
DOS-M. All hardware cards needed to im- 
plement this capability are presently 
available, however, and may be used by a 
customer to develop his own applications 
software. 



The 1130 may act as a remote ^on entry 
work station for a larger IBM 350 oper- 
ating system. In this capacity, tn:; '130 
sends jobs via telephone lines to the larger 
system and outputs results sent back. If 
the 1130 has at least 15K of core, job 
output can be buffered on the disc and 
dumped after the remote job entry pro- 
cessing is terminated. 



IMPLICATIONS: 



The 1130 system's ability to communicate with a larger computer is certainly a 
powerful feature. It should be noted, however, that all programs and job control 
language sent to a 360 system must be 360 operating system compatible, (if an 
1130 user has an assembly language program which he wishes to run with remote 
job entry, the program must be in IBM 360 assembly language and must have the 
appropriate 360 job control language statements associated with it.) 



PRICING STRUCTURE 



IMPLICATIONS 



Although the DOS-M system purchase price is significantly (15 to 65%) lass tna- 
that of a comparable 1130 system, IBM offers a variety of attractive lease/renta 
plans includmg 30 and 90 day cancellation options. This can be a sionifcan^ 
advantage m the educational market. IBM does nof, however, offer an educational 
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HP DOS M 



PRICE 
COMPARISON 



IBM 1130 



MINIMUM SYSTEM 
(with paper tape) 

2114B (2.0 microsec) 
Option 4 (8K memory total) 

12591 A Memory Parity Check 

12067 A Direct Memory Access 

2870A Cartridge Disc Drive 
2871A Disc Controller 
12557A Disc Interface 
2882A Disc Cabinet 
2881 A Disc Power Supply 

2752A Teleprinter ASR-33 

12531B Teleprinter Interface 

2748A Paper Tape Reader 
{ 500 characters /sec) 

12597 A P.T. Reader Interface 



PURCHASE 

$8,500 
4,500 

1,000 

1,500 

8.700 
2,800 
2,500 
600 
1,400 

1,250 

750 

1,500 

600 

$35,600 



MINIMUM SYSTEM 
(with paper tape) 

1131-2A (3.6 microsec) 
TTY/Printer Console 
4K core, 500K disc 

1 134 Paper Tape Reader 
(60 characters/sec) 



PURCHASE 
$34,610 

1.270 



3623 P.T Reader Attachment 


450 


1055 Paper Tape Punch 
(14.8 character/sec) 


900 


7S23 P.T. Punch Attachment 


900 


(with card I/O) 


$38,130 


1131 -2 A as shown above 


$34,610 


1442 Card Reader/Punch 
{160 columns/sec) 


12.750 


4419 Card Reader /Punch Attachment 


1.525 


3630 1442 Interface 


225 



$49,110 



HPD0S4M 



PRICE 
COMPARISON 



IBM 1130 



TYPICAL SYSTEM 

21148 (2.0 microsec) 
Option 4 (8K memory total) 

12591 A Memory Parity Check 

12067A Direct Memory Access 

2870A Cartridge Disc Drive 
2871A Disc Controller 
12557 A Disc Interface 
2882A Disc Cabinet 
2881 A Disc Power Supply 

2752A Teleprinter ASR-33 

125318 Teleprinter Interface 

2748A Paper Tape Reader 
(500 char /sec) 

12597A P.T. Reader Interface 

2753A Paper Tape Punch 
(120 char/sec) 

12597A P.T. Punch Interface 

2767A Line Printer 
[so col. 356-1 1101pm) 

12653A Line Printer Interface 



PURCHASE 

$8,500 
4.500 

1,000 

1.500 

8,700 
2.800 
2,500 
600 
1,400 

1.250 

750 

1.500 

600 
3.300 

600 
in nrin 

2,500 



TYPICAL SYSTEM 

1131-38 (2.2 microsec) 
TTY/Printer Console 
8K core, 500K disc 



1 1 34 Paper Tape Reader 
(60 char/sec) 



3623 P.T. Reader Attachment 



1055 Paper Tape Punch 
(14.8 char/sec) 



7923 P.T. Punch Attachment 



1132 Line Printer 

82 LPM Alphameric 
1 10 LPM Numeric 



z:sw D\sc Urw/e 
500K words 



PURCHASE 

$58,050 

1,270 

450 
. 900 

900 
11.350 

12.150 



$52,000 



$85,070 
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POSH ADVANTAGRS AND D ISADVANTAGFS WITH RF.^PFrT yp j )q^ 



ADVANTAGES 



1. Lower initial system cost. 

2. Lower Disc expandable cost. 

3. Flexibility in options 
(EAU. TBG. MP) selection. 

^. Use of 211/|B or 2116B, 

5. Flexibility in Disc Storage 
medium with removeable cartridge. 

6, Disc content protection. 
7« Disc labeling capability. 

8. Lower core resident system. 

9. Interdisc file(s) transfer, 



DISADVANTAGES 



1. 



2. 



Slower Disc average access time 
(about 100 milliseconds), 

Cumbersome and somewhat confusing 

system BOOTSTRAP. 



3. No OTHER HP Disc based system 
(RTE. TSB). 

^. Overselling 8K feature. 



CSLIDE 21 



MpyTER/Dis c contr6^^L../disc drives layout 



DATA CHANNEL (HP) 



a 



n^JBau m mlt k m im nm m K ev Jutmmtm^ »<Mfc<*MhfcM 



DATA , STATUS , ADDRESS ING 



DRIVE 





HP 2114B 
OR 21I6B 
COMPUTER 




lOMEC 
CONTROL 

UNIT 




DRIVE 
1 



COMMAND CHANNEL ( LP) 

sh^mdju," bMVE selectman 

^^ PRIVE ATTENTION BITS J 



DRIVE 
2 




[slide 3} 



• * 



PHYSICAL ALLOCATION FOR EACH DRIVE 

203 CYLINDERS 

4 TRACKS PER CYLINDER 
12 SECTORS PER TRACK 
128 WORDS PER SECTOR 

TOTAL WORD CAPACITY PER DRIVE IS 

203 X 4 X 12 X 128 = 1,247,232 WORDS 



PHYSICAL ALLOCATION FOR EACH DISC 

203 CYLINDERS 

2 TRACKS PER CYLINDER 
12 SECTORS PER TRACK 
128 WORDS PER SECTOR 

•• TOTAL WORD CAPACITY PER DISC IS 

2oa X 2 X i? ^ im = ^Mi^ ^mj)s 



rSLTDF Hi 



TXO PHYSICAL TRACKS ON CARTRIDGE DISC 



HEAD0 




HE/JD 1 



.«n!?nM«l"nn?^^ ^^ "^^ ^^^^ ^^^^^ ^^2 SECTORS) FOR THIS POSITION OF HEAD 
^'BOnOM" SURFACE IS ONE E^m TRACK (12 SECTORS) FOR THIS POS TION OF HFAH 1 
THERE ARE 202 OTHER POSITIONS (CYLINDERS) THESE HEADS MAY BE MOV D TO 
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DISC ADDRFSSING 



CYLINDER 
XXXXXXXX 



DRIVE 
XX 



HEAD 
XX 



1 



TRACK 



t 



SUBCHANNEL 



SEC'OR 
XXXX 





PHYSICAL 



•LOGICAL 



SUBCHANNEL 



000 



DRIVE 



HEADS 



00 



001 



010 



oil 



100 



101 



110 



111 



01 



00 
01 



10 

11 



00 
01 



10 



10 

11 



00 
01 



10 

11 



1 1 



00 
01 



ADDRESSED DISi 



10 j FIXED DISC 

11 I DRIVE 
HEADS ? a ^ 



CARTRIDGE DISC 
DRIVE 
HEADS It 1 



FIXED DISC 
DRIVE 1 
HFAns ? g. ^ 



CARTRIDGE DISC 
DRIVE 1 
HFfln;; PI g. 1 



FIXED DISC 
DRIVE 2 
HEADS ? a 7, 



CARTRIDGE DISC 
DRIVE 2 
HEADS a z 1 



FIXED DISC 

DRIVE 3 
HEADS ? a 3 



CARTRIDGE DISC 

DRIVE 3 

HEADS 8 1 — 



CSLIDE 6] 



CONTFNT!. OP PUH ^^ffynR 



SECTOR 
ADDRESS FIELD 



SECTOR DATA FIELD 



(ONE 16 
BIT WORD) 



(128 16 BIT WORDS) 



1. SECTOR ADDRESS FIELD CONTAINS: 



8 BITS FOR CYLINDER # 

2 BITS FOR HEAD # 

t BITS FOR ITS SECTOR # 

1 BIT USED FOR DCI (Defective Cylinder Indicator) 

1 BIT USED FOR PCI (Protected Cylinder Indicator) 



2. SECTOR DATA FIELD CONTAINS DATA TRANSFERRED TO AND FROM COMPUTER 



ML: BOTH FIELDS ARE CYCLIC CHECKED BY CONTROLLER 
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DOSM SOFTWARE CQMPQNENTS (PART 1) 



PROGRAM NAME(S) 

System Generator® DSGEN 

System Bootstrap ® BOOTSTRAP 



Disc Monitor 



Executive Modules 



Executive Module 
Subroutines 



Special DOSM 
Drivers 



DISCM 



$EX01 

$EX02 

$EX03 

$EX04 

$EX05 

$EX06 

$EX07 

$EX08 

$EX09 

$EX10 

$EX11 

$EX12 

$EX13 

$EX14 

$EX15 

$EX16 

$EX17 

•^$EX18 

$EX19 

$EX20 

$LBL 
/$SRCH 
$ADDR 
ASCII 
DUMRX 

DVR05 
DVR31 



GENERAL FUNCTION (S) 

DOSM System Generation 

User Disc and Cartridge Formatting 

Preparation of configured System 
bootstrap 

Interrupt Processing ($CIC) 
Executive Processor (EXEC) 
I/O Processor ($iORQ) 

Disc Work Track Status 

Disc Work Track Limits 

Program Completion 

Program Suspension 

Program Segment Load ^ 

User File Name Search t^ 

Current Time Processor 

Real-Time Disc Allocation 

Execution Time :EQ Processor 

Load and Execute Program 

System File Name Search 

System Startup 

Error Message Processor 

Execution Time :UP, :DN, :LU Processor 

Abort and Post Mortem Dump 

:G0 Parameter Processor 

:UD Processor 

I/O Initiation Processor 

:IN Processor 

Disc Parity Error Processor 

Service Routines for Label Checking 
Search System or User Directory 
Buffer Address Validity Check 
Convert Binary to ASCII 
RTE simulation routines 

System Teleprinter Driver 
Moving Head Disc Driver 



® This is an ABSOLUTE oroeram everu^^^ -fr, o 
process from the DOSM system 



ovi^pcijLciuc: 
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DOSM SOFTWARE COMPONENTS (PART 2) 



PROGRAM 
Job Processor 



Assembler 



HP Basic FORTRAN 
Coni|>iler 



ALGOL Compiler 



FORTRAN IV 
Compiler 
(4K user) 



FORTRAN IV 
Compiler 
(lOK user) 



® 



NAME I S J 
JOBPR 



Relocating Loader LOADR 



ASMB4- 

ASMBD1 

ASMBl 

ASMB2 

ASMB3 

ASMB4 

ASMB5J 






GENERAL FUNCTION ( S) 

Directive Processing 
File Management 

Relocates relocatable binary code 
created by Assembler or Compilers 

Translates Assembly language 

source code into binary 

EAU or NON-EAU options included. 

^ — (MAIN SECTION) 
<6 SEGMENTS) 



FTN01 
FTN02 
FTN03 
FTN04 



Kb 



ALGOL 
ALGLl 



n 



FTN4 



FTN4 



Translates HP Basic FORTRAN source 
code into NON-EAU relocatable binary 

' (MAIN SECTION) 

<4 SECMENTS) 




Translates HP ALGOL source code 
into Non-EAU relocatable binarv 

-<MAIN SECTION) ^' 

■il SEQIENT) 

Translates ASA FORTRAN IV source 
code into Non-EAU relocatable binary 
Consists of one MAIN section 
and 18 SEGMENTS. 



Translates ASA FORTRAN IV source code 
into NON-EAU relocatable binary. 
Consists of one MAIN section 
and 2 SEGMENTS. 



CROSS REFERENCE 
TABLE GENERATOR 



XREF 



Generates Cross Reference Table 
for Assembly Language Source Code. 



® Requires minimum 16K environment 
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SOFTOARE COMPONEMTS (PART 3) 

C'K'Myi'ftJCTt'K'K XXI 




DOS AND DOSM DRIVERS 

^ ••A - AAA A A A A A *-A " A " A " A - AA A A A 




EQUIPMENT 
rf ?E CODE 
(DVR ) 



00 
01 
02 
05 
10 
12 
15 

22 
23 
30 
31 

^2. J 



DEVICE 



Teleprinter 

Photoreader 

Pvinch 

Teleprinter 

Plotter 

2778A CDC Line 
Printer 

Mark Sense Card 
Reader 

Data Products 
Line Printer 
(80 column) 

3030 Mag. Tape 

7970 Mag. Tape 

Fixed Head Disc 

Moving Head Disc 
(lOMEC) 

Moving Head Disc 
(ISS> ji q\,c^^%,,. 




BOTH 



DMA 



X 
X 
X 



X 
X 


1 1 

I 

1 i 


X 


X i 


. 


1 


X 


i 


X 


i 

i 

- 1 

X 1 


1 

X i 


X 1 


1 
i 


X ! 




X I 



Equipment Type Code Numbering Convention ^ 

00 - 07 Paper Tape DevicesihJ®dd # for INPUT \ 
^ TjEven # for OUTPUT. 

10 - 17 Unit Record Devices^ '^ 

20 - 37 Mass Storage Devices 
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DOSM SOFTWARE COMPONENTS (PART 4) 



ir-fc-Jintailii ilnliili I ■ * • 

f A A A A A H K KXXX 

LIBRARIES 

ffC'KTCTt'fc'ic'Je^'ic'k^ 



NAME 



RELOCATABLE LIBRARY TYPE 



F2N.V 
F2E.V 
F4D.V 



NON-EAU RTE/DOS/DOSM (no Formatter) 

EAU RTE/DOS/DOSM (no Formatter) 

RTE/DOS/DOSM FORTRAN IV with 

FORTRAN IV Formatter (Double Precision) 

RTE/DOS/DOSM HP FORTRAN Formatter 
(no Double Precision) 

RTE/DOS/DOSM Plotter 
where V = the revision letter (A, B, C ) 



NOTES: 



1. 



2. 



System must include F2N.V or F2E.V 
even if FORTRAN IV library (F4D.V) 
is to be included. This is because 
the FORTRAN IV library references 
routines whose entry points are 
in F2N.V and F2E.V libraries. 

RTE/DOS/DOSM HP FORTRAN Formatter 
is seperate from F2N.V and F2E.V 
due to FORTRAN IV library (F4D.V) 
containing a formatter. 
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mm DISC TO MEMORY TRANSFERS (GENERAL) 



•»» 



MEMORY 



««* 



B6L 



USER PROGRAM 

AVAILABLE 

MEMORY 



I/O DRIVER 
OVERLAY AREA 



EXEC MODULE AND 
SUBROUTINES OVERLAY AREA 



CORE RESIDENT 
SYSTEM 




*t:> 



««» 



SYSTEM DISC 



*•• 




DISC RESIDENT 
USER PROGRAMS 
AND SEGMENTS 



DISC RESIDENT "SYSTEM" 
PROGRAMS AND SEGMENTS 

(ASSEMBLER/ COMPILERS, ,,,ETC.) 



DISC RESIDENT 
I/O DRIVERS 



DISC RESIDENT EXEC 
MODULES AND SUBROUTINES 



NOTE 1; 



CORE RESlDiItT SYSTEM 

1, B.P, Trap Cells, Constants, Links 

2, Disc Monitor 

3, EXEC Modules & Subroutines 
i». I/O Drivers 
5. Tables 

""system dTrTctory 

"■to. TpML-t . »»:».■*;-;■:• -nDjfi^ n ii ri Ti-rm -n*»niiiiin-miiiiiiiMiim.iiiMi.L-m 

..,,.JQOISTiAP_ 
May be from ::Sysiem!. Ml or !Js£r McCs). 
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POSH GFNFRAI CMf I AVnilT 



PAPER TAPE LOADER (BBL) 



PROTECT 

ENABLE 

AREA 



f MEMORY 
\ PROTECT 

[boundary 



JOB INPUT BUFFFR f ^fi DECIMAL WORDS) 



DISC RESIDENT USER 

PROGRAM AREA 
(MAIN AND SEGMENTS) 



h 



— -USER COMMON AREA— (OPTIONAL)— — 



DISC RESIDENT I/O DRIVER 
•OVERLAY AREA (OPTIONAL) 



Tmemory i 

•< PROTECT } 

[boundary] 



DISC RESIDENT EXEC MODULE 
■OVERLAY AREA (OPTIONAL) 



DEVICE REFERENCE TABLE (i woro/entry) 



EXEC MODULE TABLE (2 WORDS/DISC RESIDENT EXEC MODULE) 



INTERRUPT TABLE n word/channel form e to h i gh est ) 



EQUIPMENT TABLE ( l? words/entry) 



532 



CORE ESIDENT EXEC MODULES 

AND 

I/O DRIVERS 



— 1 



CORE RESIDENT OF DOS-SUPERVISOR 
DISCM 



USER B.P. LINKAGE 



40 



SYSTEM B.P. LINKAGE 



4. 



SYSTEM B.P. COMMUNICATION AREA 
(CONSTANTS AND STORAGE) 



I/O INTERRUPT LOCATIONS 
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EQUlPfCWT TABLE ENTRY FORMAT 



1 
2 
3 . 

M 

5 

6 

7 

8 

9 
10 
11 
12 
13 

m 

15 
16 
17 
BITS 



CMEtiia 



Driver "Initiation** Sect ion AppRgss 



D R 



Av 



Driver "Continuation* Section Address 



Unit # 



Equipment Type Code 



Channel # 



ilAIUl 



(saved for driver us^ ) 



(saved for driver use) 



Request Return Address 



Request Code 



iVRRJNTJLZOJEauiST CONTROt, WQKP. 



-SUEFER APPREgS. 



Request Buffer Length 



Temporary or Disc Track if 



Temporary or Starting Sector # 



Temporary Stor age for Driver 



,^yp_P£RjE,MQRY Address of Driver Vif<KAGg %g/^ 



■^-■. ■ START LNg S 

IB— i .w. II M iM ft iij hlit i .iiip ij ^L iTjw««w j ' A» iiii i i 3 w«wJ 






0'S IF 

core- 
resident 



D - 1 IF DHA channel required. 

R - 1 IF driver TYPE IS CORE-RESIDENT. 

Unit # Nay be used for sub-channel addressing, 
tnannel # i/o select code for device (lower number if multiboaro 
interface.) , 

Av - - Unit not busy and available 

- 1 - Unit disabled (down) N. AhIS FIElJ^ 

- 2 - Unit busy nJ SET BY I 
■ 3 - Unit waiting for an available DMA channelK SYSTEM / 

Status - Actual or simulated unit status at end of operation. 

(Driver must set this field) 
Equipment Type Code - Identifies type of device and associated software 
DRIVER. Assigned equipment type codes in octal ar 

1 W-07 Papter Type Devices! 
00 "^ Teleprinter 

Punched Tape Reader 
High Speed Punch 
Teletype (System) 

Unit Record Devices 1' 



01 

02 
05 

riFir 

10 

12 
15 

20-37 

22 

31 



Reserved for Plotter 

Line Printer 

Mark Sense Card Reader 



Magnetic Tape/Mass Storage and other devices 

3030 Magnetic Tape 
Moving-Head Disc 



For equipment type codes 1 through 17* odd number indicate input devices 

AND EVEN NUMBER INDICATE OUTPUT DEVICES ( EXCEPT .05 1 . WH I CHaiJBmii IMPJil 



Available 

For 

Driver 

Temporary 
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THE DEVICE REFERENCE TABLE 



THE DEVICE REFERENCE TABLE PROVIDES FOR LOGICAL 
ADDRESSING OF PHYSICAL UNITS DEFINED IN THE 
EQUIPMENT TABLE. THE DRT CONSISTS OF ONE WORD 
ENTRIES CORRESPONDING TO THE RANGE OF USER-SPECIFIED 
LOGICAL UNITS (1 TO N, WHERE n :s. 63). THE CONTENTS 
OF THE WORD CORRESPONDING TO A LOGICAL UNIT IS THE 
RELATIVE POSITION OF THE EOT ENTRY DEFINING THE PHYSICAL UNIT. 



DRT 



POSITION 



EQT 



1 
2 
3 

^ 

5 

6 



SYSTEM TELEPRINTER 
USER MASS STORAGE - 



SYSTEM MASS STORAGE 

STANDARD PUNCH 

STANDARD INPUT- 

STANDARD LIST 




DISC 

TELEPRINTER 
LINE PRINTER 
PAPER TAPE PUNCH 
PAPER TAPE READER 
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THE INTERKUPT TABLE 



THE INTERRUPT TABLE CONTAINS A ONE WORD ENTRY FOR EACH 

I/O DEVICE. THESE ENTRIES CONTAIN THE 

ADDRESSES OF EQUIPMENT TABLE ENTRIES FOR DEVICES 

ASSOCIATED WITH THESE CHANNELS. 



CHANNEL 
NUMBER 

6 
7 

10 

11 

12 
13 



DMA CHANNEL 1 
rnnpiFTinM 







DMA CHANNEL 2 
COMPLETION 







010M2 © 



010521 Q 
000000 



010604 



©THE ADDRESSES IN THESE 
LOCATIONS CHANGE DYNAMICALLY 
AS DMA CHANNELS ARE ASSIGNED 
TO DIFFERENT DEVICES. 

© THE ADDRESSES IN THESE 

LOCATIONS CHANGE DYNAMICALLY 
AS DIFFERENT EQT ENTRIES 
ARE USED FOR GIVEN I/O 
CHANNEL'. 



EQUIPMENT TABLE 



*10521 



■►10542 





10563 



10604 



INDICATES ILLEGAL INTERRUPT 
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SYSTEM DISC. ALLOCATION 



f VARIABLE \ 
\^UNDARIE5/ s; 



(HARDWARE PROTECTED) 




OFTWARE 
ROTECTE 



\ 



X 



y 



..^^ 



[SLini- 1I.A 



POSH »SY■'^TFM'' ni5;r I flvniij 



SYSTEM LABEL/USER BUFFER SECTOR 



NCREASING 



|ADDRtSS 



DISC RESIDENT BOOTSTRAP (2 sectors) 



SYSTEM DIRECTQRY___ 

DISC MONITOR 
EXEC MODULES AND SUBROUTINES 
I/O DRIVERS 



CORE 
RES I DENT 
SYSTEM 
PART 2 



EQUIPMENT TABLE 
DEVICE REFERENCE TABLE 
INTERRUPT TABLE 



DISC RESIDENT EXEC MODULES AMD 
.^ SUBROUTINES 



ORE j 

[RESiDENTj 

YSTEM i 



DISC RESIDENT I/O DRIVERS 



DISC RESIDENT SYSTEM MAIN PROGRAMS 

AND THEIR SEGMENTS 

(JOBPR, LOADR, ASMB, FTN, ALGOL etc.) 



! 



EXEC MODULE DOUBLET TABLE 




DISC RESIDENT RELOCATABLE LIBRARY 



CORE RESi 
_£YS._PARTj4 



! CORE 



ESIDENrt- 



BASE PAGE SECTION OF CORE 

RESIDENT SYSTEM system 

(TRAP CELLS, CONSTANTS, COMMUNICATIOfJ. LINKARE)''''^^ ' 



SPECIAL SYSTEM TRACK 



USER LABEL/SYSTEM BUFFER SECTOR 



USER DIRECTORY 



4^- 



- T 




user files and programs 

work area 
Job binary" area" 



SPARE TRACKS (END OF DISC)__ 

T » Starts on Track Boundary 
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D0SH-mR-ni5;riAY^ifT 



USER LABEL/BUFFER SECTOR 



USER DIRECTORY 



A 



INCREAS !NG 
-T DISC 
I ADDRESS 



r-^^rrr 



OSE« fJi£S AND PROGRAMS 



_.- 



3 SPARE TRACKS (END OF DISC) 
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•SYSTDT DISC (LABEL SECTORS DESCRIPTION) 



SYSTEM 

LABEL 

SECTOR 



LB 



DO 



GEN. 
CODE 



SYSTEM 



^ 



f NOT USED 
7-31 



"^ clco 
.. M QF_1:3] 



CHECKSUM 
31 
32' 









ICXT AVAIL. 
^TK/SFC. 



#BAD"^;^iDCr~I r-^;;- 



6S 




•»v-.*_;j_i,' 



KOT USED 



-u A^: 



INCREASING 

DISC 
ADDRESS 



97-127 128 I 




USER 

LABEL 

SECTOR 



Jim AREA_ _ 
'.JOB BINA.RY aIEA 



SPARE TRACKS (END OF DISC) 



SYSTEM 
BUFFER 
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'USEirmsn (fARR sFrrna nFJ^rRiPTifw^ 



T 



LB 



00 



SEN. 



USER 
liSEL 



I NOT USED 



CHECKSUM 
OF 1-31 



7-31 



4-6 



33-W 



32 



??2!^^:r!:S 



USER 

LABEL 

SEaOR 



' iiMfiii'iflt'rr"-iri-iiV 



u . I 



NEXT AVAIL I8AD | NEXT f 
/TiG^C. JTSftagt ! 5a>fl!?ir f 



" 65 



6S 



67 



,.^;^ ;.; «0T ySED 
68-95 



-.--•---'•,^»'. ^^ 1 



"^T.^-^ .-" ? — ::r!^ 



97-127 



'.r^tv.'i»^->^»<»Wg<>yi^ 



.»-,i-""^'^^g iP^■^ ^»'^^ 



USER DIRECTORY 



3 SPARE TRACKS (END OF DISC) 



128 




INCREASING 

DISC 

ADDRESS 
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SYSTEM STARTUP (PART 1) 
(EXECUTION OF CONFIGURED BOOTSTRAP) 



! 

I 
? 

T 



BASIC BINARY LOADER 



SY«;tpm 




HIGH 
CORE 



DISC RESIDENT BOOTSTRAP 



I ECUTION 



D 



SUPPLIED BOOTSTRAP AFTER 
CONFIGURATION 



LOW 
CORE 
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SYSTEM STARTUP (PART 9} 
(EXECUTION OF DISC ESIDENT BOOTSTi 



SYSTEM 
DISC 




HIGH 
CORE 



f 



CORE RESIDENT JYSTEM (PART 1) 
CORE RESIDENT SYSTEM (PART 3) 

- lEQL DRT^INI TflBLEl _ 

CORE RESIDENT SYSTEM (PART 2) 
~A. DISC MONITOR 
B. DISC MODULES 
. LC. J/0. DRIVERS, 

CORE RESIDENT SYSTEM (PART 1) 
CRASE PAfipi 






LOW 
CORE 
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SYSTEM STARTUP (PART 3) 
(DISC MONITOR FIRST ENTRY) 




SYSTEM 
DISC 



BASIC BINARY LOADER 



HIGH 
CORE 



EXEC 
MODULE 
OVERUY 
AREA 



/ 

i PYCniTC 



■^ 



$EX12 (IF DISC RESIDENT) 






$EX12 (IF CORE RESIDENT) 



CORE RESIDENT 
SYSTEM 



$STRT 



$MDLD- 




LOW 
CORE 



I 



SYSTEM STARTUP (PART 4) 
(EXECUTION OF $EX12 EXEC MODULE) 




BASIC BINARY I nflllFR 




$EX12 EXEC MODULE 



HIGH 
CORE 






CORE RESIDENT^ 
SYSTEM J 



$SYIjJ $TYPE 



BAS_E_PAGE SJOJAGE _FOi SYSTIM JUFFER. 
$IDCD = "DA" 



f 



LOW 
CORE 



usi inp i^A ;,-, 



SYSTCM STARTUP fPART 5) 
(EXECUTION OF $TYPE FOR ":DATE" INPUT) 



KEYBOARD 
INPUT 



BASIC BINARY LOADER 



HIGH 
CORE 



JOB INPUT BUFFER 



$EX12 EXEC MODULE 




COE RESIDENT \ 
SYSTEM J 



$TYPE 



J 






(lUft) 



$TYPE 



$SYIO — ^$TEST *• $JLOD 

^$SYJO^ (JOT) 



COR! 
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JOB 

INPUT 

BUFFER 




r 

I c 



EXECUTION 



) 



SYSTEM STARTUP (PART F,) 
(EXECUTION OF JJIMJQLOAD JOB PROCESSOR) 




SYSTEM 

DISC 



BASIC BINARY LOADER 



(jDATEVXXXXXXVhVM) 



USER 
AREA 



^ 



I/O DRIVER OVERLAY AREA 



EXEC MODULE OVERLAY AREA 



CORE RESIDENTS 
SYSTEM J 

$JLOD — ^DISCX — fc-$JLOD — ^DISCX 
— >> DISCX — ^$DISe — ^ $SYIO 



$JLOD 



HIGH 
CORE 






! MEMORY 
'-t'*?ROTECT 
i BOUNDARY 



LOW 
CORE 
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SYSTEM STARTUP (PART 7) 
(EXECUTION OF JOBPR TO UPDATE SYSTEM BUFFER SECTOR) 




JOB 

INPUT 

BUFFE 




BASIC BINARY LOADER 



VEXECUTIOnJ 



CtDATE;XXXXXX.H.N) 



r: 



DATE ROUTINE-! 



(JOB PROCESSOR) 



.INTERNAL J2§ JiOSD lUEFEfi 



|/0_DRiyER_OyERLAY_AREA 
$EX18 (I/O EXEC MODULI) 



$MDLD 

f • 
EXEC 



CORE RESIDENT 
SYSTEM 



SYSTEM 
DJSC 



HIGH 
CORE 



f 



^gAmmmmmfmrntK^ M^ 



i MEMORY 
H^PROTECT 
I BOUNDARY 



RETURN TO f 
A DATE J 

ROUTINE I 






$CIC- 



$IOCM 



LAST INTERRUPT 



LOW 
CORE 



TQI THF I^A 71 



SYSTEM STARTUP (PART 8) 
(REPORTING OF DEFAULT USER DISC SUBCHANNEL AND LABEL) 



- -^__^ J 




i 



BASIC BINARY LOADER 



inR INPUT RIIFFFP 



DATE ROUTINE 

-J f 
RETURN 



(JOR PROCESSOR) 




I/O DRIVER OVERLAY AREA 



$EX17 (sUD PROCESSOR> 



CORE RESIDENT] 
SYSTEM J 



DEFAULT 
USER 



HIGH 
CORE 



j MEMORY 
I i BOUNDARY 



t I 
DISCX I 



i 



$SYIO 



BA3E PAGE STORAGE FOR SYSTEM DRIVER 



LOW 
CORE 



r<^\ TTIF 1^A.«1 



B OQTSTBAPPINS DOSHIIP FROr DISC 



ANY HP COMPUTER 



TTY OR PUNC»^ 
[5jO^ DRIVER JtOAO 

[roots TRAP j*-^*'*- 



TTY OR PUNCH 
SIO DRIVER 



CONFIGURATOR 

I UNCONFIGURED 



BOOTSTRAP 



r' 



DOSM SYSTEM COMPUTER 



D 



DOSM DISC RESIDENT 
, BOOTSTRAP 

(TRACK 0, SECTORS 1 « 2 



^ SWITCH 15 [cONF I QUR! 

; . ^^^5 yp ""^DOSM BOOTSTRAP 



LOAD USING 
BBL 




DOSM SYSTEM COMPUTER 






LOAD 
.USING 



LSUPPLIEO"'! BBL 
BOOTSTRAP ■ ^"^ 



DOSM SYSTEM COmiTER 



CONFIGURATOR 

UNCONFIGURED 
BOOTSTRAP 



SWITCH 15 

. Ik- 

I WAS DOWN 

I 




^., 

EXECUTION OF 

-^ --■ — — • 

CONFIGURED 

DOSM BOOTSTnAP 



DOSM DISC 

RESIDENT 

BOOTSTRAP 



D(^ svmn 0WPUTER 



® '\ 



EXECUTtOM OF 



DOSM DISC 
RESIDENT BOOTSTRAP 



DOSH 

*"CORE 

RESIDENT 
f^YSTtP 



CSLMX riAD 



HALT 
T»I02«77 1 



POSH SVSTCT SURT-tlP 



TURN ON 
ALU 
EQUIPMENT 



INSERT 

SYSTEM 

OR 

SCRATCH 

CARTRIDGE 



jWITCH 


/ \ 


IS 


/ WAS\ 


OPT f ON 


/ TAPE ^ 


? 


\PUNCIIE 



INSERTED IN PR 
3 ^CORRECT, NOT 




PRESS 

"DISC 

UNLOCK** 

BUTTON 




EXECUTE 
CONFIGURED 

BOOTSTRAP 
TO BRING 

SYSTEM IN 



PAGE 4-*r*^ 

DOSM 

MANUAL 



HALT 
T-I02II 



CHECK 

PHOTOREADER 

HARDWARE 

REVIEW 

_PROCEOURE 



-0 



RESTORE 

BASIC 

BINARY 

LOAOE=? (BBL) 



--0 




csLi^E im-} 



OFF DIRECTI V E 



PURPOSE; TO ABORT CURRENTLY EXECUTING USER PROGRAM OF 
SYSTEM OPERATION WITHOUT TERMINATING THE JOB. 

FORMAT; ;OFF 

NOTES; 1. RETURNS SYSTEM TO KEYBOARD MODE. 

2. CAN BE USED TO TERMINATE UNDESIRED 
LISTS/ EDITS/ DISC-TO-DISC DUMPS, 
PROGRAM LOOPS/ LOADER OPERATIONS/ 
ASSEMBLIES/ AND COMPILATIONS. 

3. CANCELS AWY ;DD/ :AD/ OR :PD DIRECTIVES/ 
UNLESS A PROGRAM IS RUNNING/ IN WHICH 
CASE A PENDING ;AD IS EXECUTED. 

4. MUST NEVER BE GIVEN DURING A PURGE 

(; PURGE directive) or following /E 

IN AN EDIT LIST. 
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INITI A LIZE DIRECT IVF 



PURPOSE: TO LABEL OR UNLABEL THE CURRENT USER DISC. 

FORMAT ; : IN.LABEL 

WHERE THE LABEL IS A SIX-CHARACTER NAME TO BE WRITTEN 
IN WORDS ^-6 OF THE LABEL SECTOR ON THE CURRENT 
USER DISC, A \" IS ENTERED TO UNLABEL THE DISC. 
THE FIRST LETTER OF LABEL MUST NOT BE "CONTROL^", 

MQIES.: 1. IF THE CURRENT USER DISC IS ALREADY LABELED/ 

DOSM PRINTS THE FOLLOWING MESSAGE: 




LABEL XXXXXX (where XXXXXX is 

EXISTING label) 

OK TO PURGE? 
the operator then answers "YES" or "NO". 

2. :IN/« EXECUTION PURGES ALL FILES ON THE 
CURRENT USER DISC AS FOLLOWS BELOW: 

A. LABiL PRESENCE CODE SET = 0. 

B. FIRST AVAILABLE TK/SEC SET TO START OF 
USER AREA (iF USER DISC) OR START OF SYSTEM 
DIRECTORY TRACK +1 (iF SYSTEM DISC). 

C. SETS FIRST WORD IN DIRECTORY = TO INDICATE 

END-OF-D I RECTORY. 

D. * SET IN FIRST CHARACTER OF LABEL FIELD. 

E. SETS SYSTEM GENERATION CODE AND PROPRIETARY 

CODE = TO THAT ON SYSTEM LABEL SECTOR. 

F. GENERATES NEW CHECKSUM, 
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INITIALIZE DIRECTIVE - notes continued; 



3, rIN.NEWLB purges unprotected SYSTEM and 

MOVES ANY USER FILES DOWN TO LOW DISC 
IF THE CURRENT USER DISC IS LABELED 
"SYSTEM" AND IS NOT HARDWARE PROTECTED 
(i.E,, IT WAS CREATED WITH :DD.X DIRECTIVE) i 

^. SYSTEM GENERATION CODE AND SYSTEM PROPRIETARY 
CODE ARE SET EQUAL TO THOSE IN THE CURRENT 
SYSTEM, 
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CHANGE USER DISC DIRECTIVE (PART 1) 



PURPOSE; TO CHANGE SUBCHANNEL ASSIGNMENT FOR THE CURRENT 
USER DISC. 

FORHAI: :UDD [LABELI [ .nJ J 

WHERE LABEL IS A SIX-CHARACTER LABEL OR 
flF UNLABELED DISC. 

AND N IS THE SUBCHANNEL NUMBER, 
I^QTES; 1, SIX BASIC FORMS ARE POSSIBLE (PART 2). 

2. If the DISC on subchannel #h has 
A SYSTEM PROPRTFTARYrnnF not equal 

TO "DO". THE ASSIGNMENT IS STILL MADE 
AND THE SYSTEM PRINTS THE FOLLOWING: 

DISC 

3. IF THE DISC ON SUBCHANNEL #N HAS 

A SYSTEM GENERATION CODE not equal 

TO THAT OF THE CURRENT SYSTEM/ THE 
ASSIGNMENT IS STILL MADE AND THE SYSTEM 
PRINTS THE FOLLOWING: 

DISC GEN CODE XXXX NOT SYS GEN CODE YYYY ERR POSS 

^. User DISC SUBCHANNEL ASSIGNMENTS MADE 
BY THIS DIRECTIVE ARE ONLY TEMPROARY; 
THE USER DISC SUBCHANNEL ASSIGNMENT IS 
RESET TO THAT SPECIFIED DURING SYSTEM 
GENERATION AT THE END OF EACH JOB. 

5, USED IMMEDIATELY FOLLOWING :DD (DISC DUMP) 
DIRECTIVE TO SPECIFY DESTINATION DISC. 
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CHANGE USER DTSC DIRECTIVE (PART 2) 



EXAMPLE 



ACTION 



sUD 

(without label or 

subchannel) 



Interrogates the current user disc subchannel 

AND prints its LABEL ON THE SYSTEM TELEPRINTER: 

SUBCHAN = n 



LBL= label (or UNLBL) 



(no label) 



If n IS LABELED/ D0S-!*1 PRINTS: 

LBL = label (or UNLBL) 

No ASSIGNMENT IS MADE, 



;UDJabel 

(no subchannel) 




DOS-M SEARCHES FOR THE label, STARTING WITH THE 
HIGHEST NUMBER SUBCHANNEL (DETERMINED AT SYSTEM 
generation). If label 1$ FOUND/ DOvS-M MAKES IT 
USER DISC AND PRINTS: 

SUBCHAN = n 

If label IS NOT FOUND/ DOS-M PRINTS: 

DISC NOT ON SYS 



the! 



If n IS LABELED WITH THE SPECIFIED label, DOS-W 

ASSIGNS n AS THE USER DISC. 

f 
If n IS UNLABELED OR HAS A DIFFERENT label, DOS-M \ 

PRINTS: ! 

LBL = label (OR UNLBL) | 

Operator CAN THEN reissure :UD/iabei,n with the j 

CORRECT LABEL. J 



If n^ IS UNLABELED/ DOS-M ASSIGNS n AS THE USER 
1 DISC. 

If n IS LABELED/ DOS-M MAKES NO ASSIGNMENT AND 
PRINTS: 

LBL = label 



Assigns the highest number unlabeled disc as the \ 
USER disc and prints: I 

SUBCHAN = n J 

If there are no unlabeled disC/ DOS-M prints; 
DISC NOT ON SYS 
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DI $C-TQ -DI$C DUFIP DI RECTIVE 

purpose ! to dump onto another subchannel 

1. An entire Disc using M 

2. The System Area (including system buffer) 
USING jlDM. 

3. All or specified files of the User Area 
(optionally assigning some new file names) 
using 

iPDvUE.FiLE 1 [.(file A)]Vfile 2[,( file b)j/. . . .1 

WHERE X SPECIFIES THE SYSTEM ArEA 
U SPECIFIES THE USER ArEA 
FILE 1/ FILE 2/ .... SPECIFY THE FILES TO BE 

DUMPED 
FILE A/ FILE B/ .... SPECIFY THE OPTIONAL NEW 

NAMES FOR FILE 1/ FILE 2/ ... 

NOTES ! A. Renamed files may be intermixed with unchanged 

FILES in 3, above. 

B. The destination disc must be specified by the 
:UD directive immediately following the :DD 
DIRECTIVE. For :DD/:DD,X the following 

:UD directive must be :UD/*,n where n IS not 
THE System Disc. 

C. When THE destination disc for a :DD/U is a 
System Disc (other than current system)/ the 
user files are dumped in the user area following 
THE System files. 

Ds If files of the source disc will not completely 
fit on the destination disc/ the system will 
transfer as many whole files as possible and 
print: TRAC # TOO BIG, 

CSLIDE 18j 



SYSTEM SEARCH D IRECTIVE (PART 1) 

PURPOSE; To SPECIFY A LIST OF DISC SUBCHANNELS TO BE SEARCHED 
BY SYSTEM FOR FILE NAMES OTHER THAN THE CURRENT USER 
DISC. 



FORMATS: 



:SS 



All ACTIVE subchannels are searched in the FOLLOWING 

order: 

1. Current User Disc Subchannel 

2. EUatliSl ACTIVE subchannel IN SYSTEM 

3. Next Highest active subchannel in system 



Lowest active subchannel in system 



:SS,n1/n2,n3/,,,. 



All active subchannels (within nLn2,n3,... list) 
are searched in the following order: 

1. Current User Disc Subchannel 

2. Lowest numbered active subchannel specified 

in n1/N2/N3/.. .LIST. 
3. IlElCL LOfctESI NUMBERED ACTIVE SUBCHANNEL 
SPECIFIED IN n1,n2/N3.... LIST. 



Highest numbered active subchannel specified 
IN n1.n2.n3,...list. 



:SS.99 



Only the current user disc subchannel is searched. This 

IS THE default CONDITION. EVERY JOB STARTS OUT IN THIS 

condition. 



KLIDE 19A1 



SYSTEM SEARCH niRECTIVF (PART 9) 

MOM: i, This is an optional directive valid only if "YES" 

WAS RESPONSE TO ALLOW iSS? question during system 

GENERATION. 

2, The :SS condition set applies to all EXEC calls 

AND DIRECTIVES THAT REQUIRE A FILE SEARCH, 

3. Current User Disc Subchannel number is changed to 
the subchannel containing the file that initiated 

THE FILE SEARCH. ThIS IS REPORTED BY SYSTEM EACH 
TIME IT CHANGES WITH TTY PRINTOUT. SUE( 



IF THE JOB PROCESSOR IS IN CORE (i.E. NO OTHER 
USER PROGRAM EXECUTING). 

4. If SEARCH DOES NOT FIND THE DESIRED' FILE, THE 

Current User Disc Subchannel number is restored 
TO its value before search. 

5. If SEARCH IS INTERRUPTED BEFORE COMPLETION, THE 

Current User Disc Subchannel number will be on 
whatever subchannel number the system was searching 
when interruption occurred. 

6. :LIST/U DIRECTIVE does not stop on DUPLICATE FILE 
NAMES/ BUT CONTINUES SEARCHING AND PRINTING USER 
DIRECTORY, At COMPLETION/ THE CURRENT UsER DiSC 

Subchannel is restored to number before this 

DIRECTIVE entered. 

7. More than one :SS condition may be set during a 
JOB. Each one set remains in effect until a new 
one is entered or the job is ended. 

O CO 

u. loo conditions set are not followed by relocating 
loader (LOADR) or to disc dumps initiated by :DD 
directive. 



[SLIDE 19B: 






li\PUl : DA re^XXXKKXXKXX^H^M 

@:DA>19-OCT.70>14*0 

SUBCHAN= 

LBL-QQQQQ 



isf/^rjJii^ fc'/S' ••y^ 






:J0B*EXMP1 

JOB EXMPl 19. OCT. 70 TIME=0840 MIN. 13.4 SECS. 



.:UD 

SUBCHAN=1 
LBL=QQGQQ 







l^«eU<>«4 ?it<«4 



:UD***0 

LBL=SrSTEM 

DISC GEN CODE 1013 NOT SYS GEN CODE 9000 ERR POSS 

RE-ENTER STATEMENT ON TTY. 

§ 

MISSING PARAMETER \ ,^^-^--- S"/*^**^ ***** w%:*;*.^ -V*^ 
RE-ENTER STATEMENT ON TTY. / "^««4:»*%+«o* l^.***- 



•B%:ua««''*' ••< '^tj.X e«^4;4:4.. 



:OFF 

§ 

:UD 

SUBCHAN=1 

LBL=QQQQQ 

!UD* SYSTEM* •^- 

DISC GEN CODE 1013 NOT SYS GEN CODE 9000 ERR POSS 



Corr*^ ^^'-^ 



*T^*ic 



4e ^.'x.<«i "^^'-^^ 



4«|tfW ■*<> **V •♦ ^St.'t'**^"*'* 



.:UD -^--'-X . Ci* 

SUBCHAN=0 

LBL=SYSTEM 

DISC GEN CODE 1013 NOT SYS GEN CODE 9000 ERR POSS 

@ 

:IN,* 

DOS LABEL SYSTEM 

OK TO PURGE? 

YES 



t^-hf rw».i«. 



:UD 

SUBCHAN=0 

UNLBL 






CSLIDE 20A3 



@ 

. :UD 

SUBCHAN=1 
LBL=QQQQQ 
@ 

SDD*X 
@ 

§ 

:UD 

SUBCHAN=0 

LBL=SYSTEM 

@ 

:UD*>0 

LBL=SYSTEM 

@ 

:UD 

SUBCHAN=0 

LBL=SYSTEM 



Ci^<*' 









;««- 



cKecK*^ A^^^*-* *** 5*^**' 



>,... ^ * Cva*J ^--'O 



^nC*^'' 



:LI*U 

MISSING PARAMETER 

RE-ENTER STATEMENT ON TTY. 



*c+ C^-^t^^-.^ fen4«^-*^ 



I..S+ «''*««' "^ii.- /-<€•«•'/ 



:LI>U*1 

NAME TYPE SCTRS DISC ORG PROG LIMITS B.P. LIMITS ENTRY LIBR. P-BIT 

SUBCHAN=0 MtfrHiw* ^-^ *;it<4 '^.'tc 4«» U Ut\^4. 



:SS 

@ 

:LI*U*l 

NAME TYPE SCTRS DISC ORG PROG LIMITS 

SUBCHAN=0 

SUBCHAN=1 

XREF UM 0013 T023 000 12000 14750 

GETl SS 0001 T023 013 

WEOT UM 0002 T023 014 12000 12013 



B.P. LIMITS 

01002 01036 
01002 01003 



ENTRY LIBR. P-BIT 

12000 14071 
12000 12013 



*:OFF 

@ 

:SS*99 



W<«4 dt,4«iiH &^<4«^ Ce»<*c^ 



:LI*U>1 

NAME TYPE SCTRS DISC ORG PROG LIMITS B.P. LIMITS ENTRY LIBR. P-BIT 

SUBCHAN=1 

XREF UM 0013 T023 000 12000 14750 01002 01036 12000 14071 

*:OFF^— V.^- "ft^fUi- oaf 

@ 

SUBCHAN=l \^.^ f40^^ ^^ ^U^r«n4 ^^^^ 
LBL=QQQQQ /^*^ 

CSLIDE 20B: 



:UD 

SUBCHAN=1 

LBL=QQQQQ 

$ 

:OD«U 




;UD* SYSTEM* 
XREF 




1>; 



rj€. 



^t>H>p 



'D**^***^'*''** 



EOTl 

WEOT 

XREFR 

DISCM 

EXECS 

DVR05 

DVR31 

LIBRY 

DVR02 

DVR0i 

DVR22 

LODR 

JOBP 

ASMBL 

ASMO 

ASMS 

ASM4 

ASMS 

FRTN 

FTNl 

FTN2 

FTN3 

FTiM4 

ASMl 

ASM2 

SI 01 

BASCl 

BOOT 

FTNH 

EOF 

FSPCE 

RWIND 

D.00S 

TSRTS 

TSRTR 

CLEAR 

§ 

SUD 

SUBCHAN=0 

LBL=SYSTEM 

§ 

:LI>U*1 

NAME TYPE SCTRS DISC ORG PROG LIMITS 
SUBCHAN=0 

XREF UM 0013 T024 000 12000 14750 

EOTl SS 0001 T024 013 

WEOT UM 0002 7024 014 12000 12013 






^ St/ 



wft^ " 



LM *'*«'^ 



1^>€c4#'</ 



B.P. LIMITS 
01002 01036 
01002 01003 



0^%i'9 G V^ % 9% gp 1b^ma4A^ 



ENTRY LIBR. P-BIT 
12000 14071 
12000 12013 



-^ *S ABORT 

Job ABORTED! 

END JOB EXMP, RUN=00n „IN. 52.8 SEC. EXEC=0000 „IN. 00.0 SEC 



CSLIDE 20C: 



OPERATIQNAl DIFFFRFNCF <;HHMARY (PART n 



OggQUtm 



DOS 



DOSM 



STSlQf STAKI-UP 



:OPr Dinctlve 



:0D OlvecClvtt 



:SS Olncclv* 



:IN OiicetivB 



:in> Oinctlv* 



Outputs the following: 

INPUT FR - FRESH; CO - CONTINUATION 



Does not exit. Must use : ABORT to 
tezmlnate the current job. 



Does not exist. SDUMP program 
nust be used to create backup 
copies on Mag. Tape 



i Does not exist. 



Does not exist. 

Discs are not labeled. 



Does not exist. 



System Recognition 
of Operator Attention 
by ontputtlng * 



:JDB Directive 



Following are valid entries at 

this time: 

:ABORT, :DN, :EQ, :LU, .-TYPE, :UP 



Does not output this 

message. Outputs 

INPUT :DATE,XXXXXXXXXX,H,M 

(H and M are omitted 

if system does not have 

Time Base Generation) 



New Directive to abort 
without terminating 
current job. 



New Directive to perform [ 
disc to disc dumps. | 
Backup copy may be put 
on cartridge disc. 



Current time is always printed on the 
System Teleprinter and List device 
along with the Job name and date. 
TB6 is System requirement. 



New Directive to enable 
multi-disc file searching, i 



New Directive to label 
or unlabel discs. 



New Directive to change 
current user disc. 



Following are valid 
entries at this time: 
:OFF, : PAUSE, : ABORT, 
:DN, :EQ, :LU, :TYPE, :U? 



Current Time is only 
printed on the system 
Teleprinter and list 
device when Time Base 
Generator is in system. 
TBG is an option. 



gUDE 21i§ 



OPERATIONAL DIFFERENCE SUflflARY ( PA RT 7 ,) 



CONDITION 



DOS 



DOSM 



:EJOB Directive 



:PROG Directive 



:RUN Directive 



Not Applicable 



System resets :SS condi- 
tion to be only standard 
user disc. 



System condenses User file, 
one User File Area. 



Only 



System condenses all user 
discs following :SS j 
condition. 



Not Applicable 



User Disc subchannel 
assignment reset to stand- 
ard subchannel # unless 
standard is "NOT READY" 
or new cartridge has been 
inserted with different 
label. 



Message is printed on System Tele- 
printer and standard List device with 
job name, execution and run times. 
TBG is a System Requirement. 



Not Applicable 

Only one user area in system. 



Optional "time parameter" always 
used. TBG is System requirement, 



Not Applicable. 

Only one user area in system. 



Execution and Run times 
are not printed if the 
Time Base Generator is 
not in the system. TBG 
is optional. 



File Search for program 
specified follows ;SS 
condition. User files 
are searched first, then 
system files. 

"Time parameter" is 
ignored if Time Base 
Generator Is not in 
system. TBG is optional. 



File search for User 
program follows :SS 
condition. 






QPERATIONAl DIFFERENCE SUMMARY (PART Z) 



CONDITION 



tTMOCS Directive 



:STIME Directive 



:JFIi£ Directive 



:EDIT Directive 



:PUISE Directive 



DOS 



DOSM 



Requires that the operator inform sys- 
tem OF THE FAULTY tracks ON A FRESH 

START-UP FOLLOWING THE DATE directive. 



Does not include this option 
Ibecause a record is maintaine;) 
jiN the label sector on each 

piSC FOR number of FAULTY 
f TRACKS/ THE ADDRESS OF NEXT 
SPARE TRACK, ETC. 



Reports track numbers that are faulty. 



Checks User Area for duplicate file 

NAMES. 



One Sector > 64 words 



Reports total number of 
tracks that have been re- 
placed by spares, 



Checks all active subchannels 
(according to :SS condition) 

FOR duplicate FILE NAME. 

Store acually done on current 

USER disc. 



I One Sector » 128 words 



Source file specified is in one user 
area. 



Source file specified is in one user 
area. 



Source file specified may 

BE ON ANY active SUBCHANNEL 

(according to :SS condition). 



Updated or new source file is stored 
in only one user area. 



Files specified are only in one user 



If new file name is speci- 
fied, this file is stored 
ON same subchannel as old 
file. 



Files specified may be on 

ANY active subchannel 

(according to :SS condition). 
All associated user discs 
are repacked for efficienty. 
Use :IN/* to purge all user 
files on a given user disc. 



Source file specified may i 
be on any active subchannel i 
(according TO :SS condition), I 



QPERATIONAI niFFFRFNrF SUMMARY fPART a) 



OMDITION 



:UST Directive 



:0(rP Directive 



:SA OR :S0 Directives 



DOS 



Dose not have P-BIT field for directory 

LISTIN6S. 



DOSM 



User directory is only on one disc. 



Not Applicable 



Has all fields of DOS with 
additional field. P-BIT. Entry 
under this field will be "t" 
to indicate that the associated 
file is temporary and will be i 
purged at :ejob if not stored j 
WITH : STORE. \ 



User directory listing has j 

SUBCHANNEL NUMBERS PRECEEDING 1 
USER FILES ON THAT SUBCHANNEL. \ 



Source file specified is on one user 

AREA. 



User files only on one disc. 



Current user disc subchannel 

NUMBER IS restored FOLLOWING 

:LIST,U. 



Source file specified may be 

ON ANY active SUBCHANNEL 

(according to :SS condition). 



File specified hay be on any 
active subchannel (according ! 
TO :SS condition) 



Called DISC DUMP 



Dump is to System Teleprinter (LU # 1) 



Called SECTOR DUMP to distin- 
guish FROM sDD (DISC DUf^P). 



Dump is to standard list 
DEVICE (LU #6). 



Any portion of disc(s) on system may 
be dumped. 



:DATE Directive 



HOURS and MINUTES entries are always 

MEANIII6FUL. TBG IS SYSTEM REQUIREMENT 



^ ^ 

Dump any portion of Current | 
User disc even if user area I 
IS ON System Disc. 



If Time Base Generator is not j 

PRESENT IN system, HOURS AND 

MINUTES are set to zero. 



CHANGE USFR nifir. FXPr fAI I 
(GENERAL FORMAT) 



PURPOSE 



To CHANGE THE SUBCHANNEL ASSIGNMENT FOR THE USER DISC 
ASSFHRIY lANGIIflfiF 



EXT EXEC 

1 




1 

JSB EXEC 
DEF '+3 (OR H) 
DEF RCODE 
DEF LABEL 
DEF SUBCH 

RETURN POINT 

1 


(Transfer control to DOS-M) 

(Point of return from DOS-i^ 

(Request Code) 

(Disc Label) 

(Disc Subchannel; optional) 


1 

RCODE DEC 23 
LABEL ASC 3, xxxxxx 
SUBCH DEC (0 TO 7) 


(Request Code = 23) 
(Label = xxxxxx) 


FORTRAN 




IRCDE = 23 
DIMENSION LABEL (3) 
LABEL (1) = XX 
LABEL (2) = XX 
LABEL (3) = XX 





ICHNL = M (0 through 7) 
CALL EXEC (IRCDE, LABEL, ICHNL) 



rci inc 09fli 



CHANGE USER DISC EXFC CAM - FORM ri 
(LABEL AND SUBCHANNEL SPECIFIED) 



CALLING SFQIIFNfF.. 

JSB EXEC 
DEF *+^ 
DEF RCODE 
DEF LABEL 
DEF SUBCH 
(Return Point) 



Transfer control to EXEC 
Define Return Point 
Define Request Code Location 
Define LABEL location 
Define Subchannel location 



RCODE DEC 23 
LABEL ASC 3.xxxxxx 
SUBCH DEC N 



SYSTEM ACTION 



Checks IF subchannel n 
is labeled as specified 
in call (label name or "*") 



Match - Makes assignment 
and returns 



No Match - Prints Message: 
LBL = (label name found 

ON subchannel N) 

OR UNLBL if "♦" 

xxxxx SUSP 
where xxxxx is name OF 
EXECUTING PROGRAM, 



23 FOR Request Code 

6 CHARACTER DISC LABEL OR "*" 
N = 0-7 FOR SUBCHANNEL # 



OPERATOR ACTION 



None Required 



None Required 



i» If correctly labeled disc on hand : 

MOUNT IN DRIVE AND "READY" DRIVE. 

Then ENTER :G0 for system to 

EXECUTE AT START OF EXEC CALL. 

Q£ 
2. If no properly labeled dtsc n^ 

UAim: 

enter: : ABORT or iOFF 



rcf Tnc oor>-i 



M^rM^M^^iBU^.:^..C.m. ±..A 



(ONLY LABEL SPECIFIED) 



CALLING SEQIIRNCF: 

JSB EXEC 
DEF *+3 
DEF RCODE 
DEF LABEL 
(return point) 



Transfer control to EXEC 
Define return point 
Define REQUEST code location 
Define label location 



RCODE DEC 23 
LABEL ASC 3,xxxxxx 



SYSTEM ACTION 



Searches for label or "*" 
disc starting with the 

HIGHEST subchannel NUMBER. 



Match - Makes assignment 
and returns 



No Match - Prints Message: 
DISC NOT ON SYST 

xxxxx SUSP 



Where xxxxx is name of 

EXECUTING PROGRAM. 



23 FOR Request Code 

5 CHARACTER LABEL OR "*" 



-OPtRATOR ACTION 



None Required 



None Required 



1. If properly labeled m.^ c on hand : 

MOUNT IN DRIVE AND "READY" DRIVE. 

Then enter :G0 for system to 

EXECUTE AT START OF EXEC CALL, 
OR 
2. If no APPROPRIATELY 1 ARFI FH JS]9,C 

m H AN P ; 

Enter: : ABORT or :0FF 



ESLIDE 22C: 



DOS/DQSH fiBIERAL PURPOSE EXEC CALLS WITH NEGATIVE REQUEST CLT)fR 




-20 



FUNCTION 



BASE PAGE STORE 
(STA B,I) 



CAaiNR SEQUENCE 



LDA 'Value to store" 
U)B *Destination Address" 
JSBEXEC 
DEF *+2 
DEF RCODE 

(return with B = FORMER VALUE +1) 



RCODE DEC - 19 



To LOAD AND START EXECUTION OF A 
PROGRAM WHOSE DIRECTORY ENTRY 
IS IN LOCATIONS Wl-153 OCTAL 



Store Directory Entry of Desired 
Program in Locations I^1-153B 

JSB EXEC 

DEF ^2 

DEF RCODE 

(return) 



RCODE DEC - 20 



-21 



To initialize TBG (If in system) 

for ,1 SECOND timed INTERRUPTS 



JSB EXEC 
DEF '+2 
DEF RCODE 
(return) 



RCODE DEC - 21 




LDA "I/O Instruction* 
JSB EXEC 
DEF '+2 
DEF RCODE 
(return) 



RCODE DEC - 22 



POSH DISC I/O WITH EXEC CALLS 
(Absolute Disc Addressing) 



gMERAL CAaiH6 SEQUENCE t 



RTN 



JSB EXEC (transfer to EXEC) 

OEF RTN (define return address) 

DEF RCODE (see below) 

DEF CNTLH (see below) 

DEF BOFFR (define buffer address) 

DEF BUFFL (define buffer length) 

DEF TRCK (define track #) 

DEF SECT (define sector #) 
(return point) 



RCODE 


CNTLW 


DISC AREA ADDRESSED 


♦l (read) 
•»2 (write) 


2 


"WORK area* on SYSTEM DISC only. 

SYSTEM CHECKS FOR LEGALITY OF 

TRCK/SECT IN CALL. 


-1 (READ) 

-2 (Write) 


2 


"ANY AREA- ON SYSTEM DISC. 
SYSTFM nOES NOT CHFCK FOR 
LEGALITY OF TRCK/SECT IN CALL. 


3 


'ANY AREA" ON CURRENT USER DISC. 

SYSTEM DOES NOT. CHECK FOR 
LEGALITY OF TRCK/SECT IN CALL. 


-3 


'ANY AREA" ON CURRENT JOB FILE 

(.IFILE) DISC. SYSTEM DOES NOT 
CHECK FOR LEGALITY OF TRCK/SECT 

IN CALL. 

• 



NOTE; SYSTEM WILL HALT (wiTH T-RE6. -102031 OCTAL ) 

IF DISC PROTECT OVERRIDE SWITCH IS "OFF* (DOWN) 
AND REQUEST MADE TO WRITE ON A SECTOR THAN IS 
FLAGGED PROTECTED (PCI-1) . 



m. CKV n<*n^ 



mm TAPFS NFFDPn FOR SYSTFW fiFNFRATinw" fPflPT p 



PROGRANCS) 



# TAPES 



SYSTER GENERATOR 



DISC nONITOR 
(Core Resident 
System) 

EXECUTIVE NODULES 
AND SUBROUTINES 



I/D DRIVERS 



1 PER 

Driver 



JOB PROCESSOR 



RELOCATING LOADER 



COMMENTS 



Operates in SIO Environment, therefore the following SIO 
Drivers may be needed: Teletype. Photoreader, Punch (if SIO 
DUMP to be used), and Magnetic Tape. Generator contains DISC 

I/O DRIVER INTERNAL TO ITSELF, THEREFORE, NO SIO DISC DRIVER 
NEEDED. 



Always made Core Resident by Generator. Good practice to 

LOAD AS first PROGRAM FOR SYSTEM COMPATABILITY BETWEEN PROGRAMS 
LOADED ON OTHER SYSTEMS. 



Must be included in System Generation. 
Contains $EX01 - $EX20 EXEC modules and Subroutines $LBL, 
$SRCH, $ADDR, ASCII, DUHRX. All EXEC modules are program 
TYPE 1 (System Disc Resident), buy may be made System Core 
Resident during generation (program Type 0). 

CAUTKM*: If certain EXEC modules are made system core resident^ 

their associated subroutines must also be declared 
core resident. 

DVR31 (lOMEC DISC Driver) must always be included. It i^j 

declared PROGRAM TYPE (SYSTEM CoRE RESIDENT) AND 
MUST NOT BE REDECLARED. 

One of these drivers must be included. Both are 

DECURED PROGRAM TYPE (SYSTEM CORE RESIDENT). 

The ONE TO be used as System Teletype must not be 

REDECLARED AS DiSC ReSIDNET. DVR05 IS SHORTED 
IN CORE REQUIREMENTS. 

Au. OTHER Drivers are declared program type 4 (Disc Resident 
I/D Driver) and may be Redeclared program type if desired. 



DVR05 



Must always be included in Generation. 
Resident. 



Must always be Disc 



Does not have to be included in System Generation, but if not 
included no programs could be relocated into core image 
absolute form by the system that is generated. Declared 
Program Type 3 (User Main) and may not be made Core Resident. 
Must always be Disc Resident. 



rci rnc m«t 



BIHARY TAPFS NFFPFD R)R mm fiFWFRATinw (Pm o^ 



Pin6RAN(S) 



# TAPES 



EXTENDED ASSEHBLEf 



HP BASIC FORTRAN 
COnPiLM 



HP ALfiOt COnPILER 



HP FORTRAN IV 
COMPILER 



19 



CROSS REFERENCE | 1 
TABLE GENERATOR 



LIBRWIES 



ANY USER PROGRAnS 
TOBEMDEA 
PERHMENT PART 
OF SYSTEM 



COfWENTS 



Does not have to be included in System Generation. 

^E tape is the Main Program (Type 3) and six tapes are segments 

(Program Type 5). The Main Program (ASHB) must be loaded prior] 

TO ITS segments. HuST ALWAYS BE DiSC RESIDENT. 



Does not have to be included in System Generation. 
One tape is the Main Program (Type 3) and four tapes are 
segments (Program Type 5). The Main Program (FTN) must be 
loaded prior to its segments. Must always be Disc Resident. 



Does not have to be included in System Generation. 

One TAPE is the Main Program (Type 3) and one small tape is the 

^ ONLY SEGMENT (PROGRAM TyPE 5). ThE MaIN PROGRAM (ALGOL) MUST J 
j BE LOADED PRIOR TO THE SEGMENT. MuST ALWAYS BE DiSC RESIDENT \ 

! Requires 16K minimum core. 



Does NOT have to be included in System Generation. 

One tape is the Main Program (Type 3) and 18 other tapes are 

ITS SEGMENTS (PROGRAM TyPE 5). ThE MaIN PROGRAM (FTfW) MUST 
BE LOADED PRIOR TO THE 18 SEGMENTS. MUST ALWAYS BE DiSC 

Resident. 



I Does not have to be included in System Generation. Delared 
I Program Type 3 (User Disc Resident Main). Must be Disc 
I Resident. 



The libraries included during System Generation will depend 
OH the particuur System that is being generated and will vary 
accordingly. Factors that will help determine are: 
Is EAU to be used. 

Is FORTRAN IV Compiler to be incorporated into 

system. 

Is plotting equipment to be used. 



1. 

2. 
3. 



Same conventions must be followed in segmentation. User main 
must be loaded prior to segments etc. Library programs must 
be oecured type 6 or 7. 



IWTE: If the FORTRAN IV Library is to be included in an 8K 

.»i«.r.« vcniMtn KUL.C9 rw5T BE FOLLOWED: 

li The system must be generated without 

amy COMPIURS OR AN ASSEMBLER. 

2. A MAGNETIC TAPE SIO DRIVER CANNOT BE USED WITH DSGEN. 

3. The compilers and assembler must be loaded into 

THE SYSTEM DURING OPERATION (uSING THE LoaDER). 



J 



DOSM fiFNFRAi rftPF | /^ynifT 






17? oa.^ 

-HI 

!7«M.T 



PAPER TAPE LOADER (BBL) 



JOB INPUT BUFFFR (^A DECIMAL w"oRn<^ ) 



-Ts PROTECT 
I ENABLE 
Ij AREA 



'7 '■*> ,•-- 2 






^ 



r MEMORY 
' PROTECT 
jBOUNDARY 



DISC RESIDENT USER 

PROGRAM AREA 
(MAIN AND SEGMENTS) 




UP. —-USER COMMON AREA™ (OPTIONAL)' 



^VK n %iH 



DD ( ^ 

(Q. s H 



DISC RESIDENT I/O DRIVER 
■OVERLAY AREA (OPTIONAL) 



510 - is- ■ 



DISC RESIDENT EXEC MODULE 
-——OVERLAY AREA (OPTIONAL) 



-"VEXEC MODULE TABL E (2 WO RDS / DJ^SC^ RES I DENT IxEC "mODU LE)" 

^k';.. INTERRUPT TABLE ci word/channel form e to^HiGHEST) 



r ' 

532 _; 



DEVICE REFERENCE TABLE ( i word/e ntry ) 
EQUIPMENT TABLE n? words/entryT 






iV^ DO c,<'-^ 



CORE RESIDENT EXEC MODULES 

.AND 

I/O DRIVERS 



CORE RESIDENT OF DOS-SUPERVISOR 
— _^ DISCM 



?<o 



1 1 MEMORY 

■i< protect , 
[boundaryJ 



-4^ 

; U 

10 { 



i 200 Cr. 



ySERB.p. LINKAGE^ __ _^i , y 



40 



iYSTEM_B.P. LINKAGE 




SYSTEM B.P, COMMUNICATION AREA 
(CONSTAN TS AND STORAGE) 

I/O INTERRUPT LOCATIONS 



*?v 



'♦: v'.v^-.,4;a:-!^::/ , 



rci Tnc 711 



SYSTEM ?y)FTWARF S?7P ftRFAKPfflfff ("A* VERSIONS) 



PROGRAM 
NAME 



DISCN 

$EX01 
$EX02 

tEm 

$EX05 
$EX06 
$E)(07 
$EX08 
IEX09 
IEX10 

$Em 

IEX12 
$EX13 
SEX14 
$DQ5 
$EX16 
$EX17 
^$EX18 
$EX19 
$EX20 

$LBL 

SSRCH 

$ADDR 

ASCII 

DUNRX 



LENGTH 
(OCTAL ) 

2515 






livR01t 

OVR02 

OVR05 

OVR10 

DVR12 

DVR15 

DVR22 

DVR25 

DVR50 
i^DVR31 ^'^^ 



62 
50 
35 
315 
156 
37 
157 
113 
261 
156 

m 

172 

342 

360 

272 

133 

373 

510 

320 

306 

73 

304 
15 
72 



^■f^^;553 



LENGTH 
(DECIMAL) 

1357 

50 
40 
29 

205 

110 
31 

111 

99 

177 
110 
116 
122 
226 
240 
186 

91 
251 
328 
208 
198 



EXTERNAL 
ROliTINES 



$ADDR 
$ADDR 

ASCII 
$SRCH 
$ADDR, %%m 
SADDR 
$ADDR 
ASCII 

$SRCH 



ASCII 
ASCII 
ASCII 




r^\ inp v>i 



DQSM SYSTFH mPUTinn FYa>y| p 
CA' VERISION TAPES USED) 



( dec • vvK^^ ^ \ 



SYS GEN CODE? 

SYS DISC CHNL? ^i x. \ I 

^#^SECTORS/TRACK? ^^ ,.^,^^ 

SYS DISC SIZE? ^A(c,.cWs 
■^200 ^ 

# DRIVES? 
^ 1 

FIRST SYSTEM TRACK? 

^ Pi 

FIRST SYSTEM SECTOR? 
»• 3 

SYS DISC SUBCHNL? 
► 1 

USER DISC SUBCHNL? 
. 1 

TIME BASE GEN CHNL? 

IS 2114? 

NO 

LWA MEM? Ac'sV Wpm-A &\ «^Ni<^ icvU-^l. ot^o 

37677 A) ^ 



^ f 



XNXTIALl lATZC^ pHASfe 



~) "^^ ^ T^^S ♦% ^«^ ^-^.i-fi^-^C 



ALLOW :SS? 
.YES 

PRGM INPT? 
PT 









r ^ ,, , ..^ 

t' — ^^ 






TV - -WLci ^^,aja^. 






f^RAM INPT? ^4 

^TY ( 






TXj 



CSLIDE i|0A3 



*EOT 

*EOT 

*EOT 

♦EOT 

♦EOT 

♦EOT 

♦EOT 

♦EOT 

♦EOT 

♦EOT 

♦EOT 

♦EOT 

♦EOT 

♦EOT 

♦EOT 

♦EOT 

♦EOT 

♦EOT 

♦EOT 

♦EOT 

♦EOT 

♦EOT 






1- 



61 -^ ■ -Vc 



f 



hl^^0J^J..i 



•^■S-'.i. 



PRO^aiklA X 14 PUT PHI^^ls 

^>^ Nv XmA K^^. N^^vv^ Vi-. ^ 



\- 






v^ 






NO UNDEF EXTS 






"H ■<? o. -i / i-*^"!\tj 



ENiTER PROG PARAMETERS 

■^EX^ 1 ,1 - " 'i<i 'Ju^^""k-JuM ^*iiA^ 

'$EX0?>*0 *• JUmvV^ 

• SE X0 6 * -™- iij^jA ■^ie, >AA.v***!LAa.«;\^K 

^SEX17*0 1^^ TviscgA^ri I 

'SE X 1 8* Ho W^>c6a.^^ . Y%^-^^^ 

SADDR,0 ^<a^ 44'Au.4^i^S^ PAI^MAtT6t\ H4P*^T ?KK%S 



^ SYSTEM LINKS? 
177 

# USER LINKS? 
40^ 






/ V 



^OV^iU- 



, TV " 



w Vk,^ € 



VeC5 vr tv,:W 



(S^ 







ti 



en 



CSLIDE mi 



AtL' 



SYSTEM 




DISCM 


01634 


*SSTRT 554160 1 ^^V^v^^ 


*$LOE> 


' 04154 V 


v/*EXEC 


02214 


*$nisc 


03400 


*$IDL1 


03511 


*SMDLD 


03020 


*$ROER 


02635 


*$JLOD 


03744 


♦SMOVE 


03361 


*$TYPE 


03426 


*$SYIO 


04165 


*SBFND 


04267 


*SEFAD 


02507 


*SABRT 


04010 


* SWA IT 


03244 


*SETEQ 


03345 


*SBLOP 


03177 


*SCIC3 


01714 


♦SAVES 


03563 


*$CLER 


04044 


*$OPER 


02212 


*ERR01 


02653 


*ERR03 


02657 


♦ERR04 


02661 


+ERR05 


02663 


*ERR06 


02665 


♦LUCHK 


02553 


*5DMA 


03214 


♦SMBSY 


03207 


*$LDVR 


03143 


*RQEQT 


02576 


*DRIVR 


02700 


♦ERRTN 


02631 


*IO.40 


02521 


*$GDTK 


03130 


*DISCX 


03117 


♦••RRL 


04243 


*DEF04 


02445 


*DEF19 


04302 


*DEF20 


04303 


.SEX01 


04314 


*$EX^1 


04314 


SEX0J? 


04376 


*.'SEX02 


04376 


:BF.Xn6 ( 


34446 


*SEX06 1 


34446 


2E<11 04505 


*SEX11 04505 



"Disc k.oAt>ti^G phkss 












SEKI7 



04671 



csLiDE ma 



*$EX17 04671 

SEX18 05264 

*$EX18 05264 

SADDR 05774 

*$ADDR 05774 



SSRCH 


0601 1 


*$SRCH 


06011 


*$CMPR 


06266 


SLBL 


06315 


*LBLIO 


06354 


* I SLBL 


06336 


*LBLiMV 


06330 


♦CHSUM 


06315 


*MESSG 


06372 


DVR05 


06410 


*I .05 


06410 


*C.05 


06464 


DVR31 


06660 


* I . 3 1 


06660 


*C.31 


06743 



"IDlSC kOA»'DrM€» PHAi&6 ^col^*r^ 



f 



(' 






* EQUIPMENT TABLE ENTRY 

i3'DyRiT'\^^"S*^^ cB ^^^ 

i3*DvR01 p HoTbv <gAd<2rs ^^ie^ / 

22^ DVR22* D<I^iy^itcV'!^^ <"fi-StuW^ 



rj,j3,S^ -\ 



* DEVICE REFERENCE TABLE 
t = EQT #? ^.^jj^^We^M^SA 

-^ = EQT #? \^j^ ^^^xK Mt^<^*^ f it; tv\Uc ^^U ) 



3 = EQT #? 
3 

4 = EQT #? 

5 = EQT #? 

6 = EQT #? 
I 

7 = EQT #? 
j 

B = EQT #? 






•■t-' 



TQi rnc ziflim 



* INTERRUPT TABLE 







11*1, 
13>2 
'15*3 
► 16*4 
23^5 
/E 



"- ^ xxV: 



o 



.^^-^^ 







/^ 3 



St &,«>■•'•> 



v*^. 



Vs^.^- 'S ^ '*' . ^^^' 



>-«iSii«» 



EXEC SUPERVISOR MODULES 



$EX03 

*SEX03 

$EX.04 

*SEX04 
ASCII 
*CNDEC 
♦CNOCT 

SEX05 

*$EX05 

se:x07 

*$EX0 7 



07 567 
07567 

07567 
07567 
10104 
10104 
10110 

07567 
07567 

07567 
07567 



1>ISC i.OAil>£NG '^^^%^ (Co<^ 'r) 






ft 



vV«JL. 



SEX08 

*SEX08 

SEX09 

*SEX09 
ASCXX 
*CiMDEC 
*CNOCT 



07567 
07567 

07567 
07567 
10050 
10050 
10054 






SEXI0 

*SEX10 

SEX12 

*SEX12 

SEX13 

*SEX13 
ASCII 
*CNDEC 
*CNOCT 

SEX14 

*$EX14 

A-SCIJ 
*CNDEC 

3EX15 

*$EX15 
ASCII 
"^ISNDEC 
*CNOCT 



07567 
07567 

07567 
07567 

07567 
07567 
10131 
10131 
10135 

07567 
07567 
10147 
10147 



07567 
07567 
10061 
10061 
10065 



1 



SEX16 07567 

*$EX16 37567 

SE:x19 07567 

*SEXI9 07567 

SEX20 07567 

*$EX20 07567 



^SC i.0ADrM4 -PWA^e Cccw»r> 



ASCH 
* ON DEC 
♦CNOCT 



10075 
10075 
10101 



1 



I/O DRIVER MODULES 



DVR0 1 


10241 




*1.01 


10241 




♦C-01 


10313 




DVR02 


10241 




*1.02 


10241 




*C.02 


10320 




DVR22 


10241 




*I*22 


10241 




*C.22 


11001 




LWA SYS 


11075 


^aA.*?s\, iX'iOJ'l , 


FWA USER? 




>.^ ^.^ «■ 


►12000 




u 


USER SYSTEM PROGRAMS 


LOADR 


12000 




*LOADR 


12000 




JOBPR 


12000 




=^JOBPR 


12000 




AS MB 


12000 




*ASMB 


16522 




*?ASCN 


13700 




*?ASMB 


12554 




*?BNCN 


14510 




*?BPKU 


15326 




J. •jA'tirtr^ 


a ^ ^ ». ^ 




-^ i onur 


li::o^& 




*?CHPI 


15610 




*?DCOD 


15616 




*?ENDS 


1 5230 




*?ERPR 


15150 








4^^ ••* { 



?j ^* 



4; 



:-^''^ 



u^ 



\ 



)iO\ , Xi-^P-^ 



CSLIDE 10F: 



*?GETC 

*?MOVE 

*?M.SYM 

*?RLUN 

*?AFLG 

*?LSTL 

*?LUNI 

+7RFLG 

*?7. 

*?ASM1 

*?LABE 

*?OKOL 

*?ORRP 

*?PNLE 

*?SETM 

*?SUP 

*?LPER 

*?PERL 

*?LOUT 

*?LTFL 

*?DRFL 

*?LTSA 

*?LTSB 

*?ORGS 

*?CNTR 

*?TSTR 

*?ASII 

*?ICSA 

*?FLGS 

*?RFLG 

*?LFLG 

*?TFLG 

*?X 

*?MESX 

*?ASCI 

*?LINC 

*?LINS 

*?LIST 

*?LUNP 



« ^ w w I 

15654 

13437 

14775 

16375 

16430 

14717 

16436 

164?>5 

1 6446 

13371 

13407 

15307 

14603 

1 6443 

15674 

15303 

15306 

1 527 1 

15336 

15275 

16433 

15560 

15561 

15301 

15370 

1 6434 

16452 

15146 

1 6422 

16423 

16424 

16426 

16445 

12505 

16451 

15110 

14765 

14653 

16440 



"PlSC JLOADl>/G PWASg CC»|^»T) 



'r 






*?OPLK 


12600 


*?OPER 


1 5640 


*?PKUP 


15321 


*?PLIT 


15406 


*?PiMCH 


13632 


*?PRNT 


1 5033 


*?RSTA 


13105 


*?LWA 


16444 


*?RDSC 


16401 


*?WEOF 


16021 


*?WRIF 


16102 


*?LGFL 


16432 


*?SEGM 


12541 


*?SYMK 


13506 


*?V 


15633 



1 



CSLIDE 40G: 



♦ .'AKIL 


lb472 


*?LST 


15274 


*?PLIN 


16435 


*?PCOM 


15112 


*?SECT 


16420 


*?NEAU 


12443 


*?HA38 


15347 


*?XRFI 


12540 


ASMBD 


17120 


*ASMBD 


17442 


ASMBl 


17120 


*ASMB1 


17366 


*?LITI 


20030 


*?CMQ 


17560 


*?INSR 


17726 


*?HA3Z 


17 527 


*?ENP 


17662 


*?EXP 


17645 


ASMB2 


17120 


*ASMB2 


17351 


*?ART 


20021 


*?BREC 


17475 


*?LKLI 


20535 


*?SKPR 


17441 


*?SPCR 


17444 


AS MB 3 


17120 


♦ASMB3 


17630 


ASMB4 


17120 


♦ASMB4 


17366 


*?INS? 


17541 


AS MB 5 


17120 


*ASMB5 


17351 


FTN 


12000 


*%WLIC 


13042 


*%FTN0 


12000 


*%WPRN 


12735 


*%ERRR 


12701 


*%RDIS 


12557 



Disc jLOAi>xi4& rMft.sfe Cco^^^r) 



\ secTPtoM J 



*%WDIS 


12244 


*%SEGN 


12224 


*%WTRA 


12236 


*%WSEC 


12237 


*%RTRA 


12347 


*%RSEC 


12350 


*%RBFA 


12352 


*%LUNO 


12203 


*%LUMI 


12204 



\ 



CSLIDE ^0H: 



■^ ?.i-i VH 


iiji^-:* t 


♦'/oWi-iN 


1 30 1 7 


*%WPAG 


13043 


*%TILT 


13074 


*%RDSI 


13044 


*%WDSI 


13056 


*%WOUT 


12334 


♦%RBFW 


12623 


*%LABL 


12733 


*%CONA 


12734 


*%ENOP 


13105 


*%WDLU 


12241 


*%RDLU 


12346 


*%RFLG 


12554 


*%WBFW 


12341 


*%W8FA 


12232 


*%HEDN 


13010 


*%DUPR 


12373 


*%NXDV 


12402 


*%NELM 


12352 


*%STYP 


12433 


*%LGO 


12202 


FTN0 1 


13127 


*%FTN1 


16550 


SREAD 


21241 


*%READ 


21241 


*%JFIL 


21707 


*%RDSC 


21663 


• OPSY 


21774 


*.OPSY 


21774 


DUMRX 


22034 


*$LIBR 


22034 


*$LIBX 


22062 


FTN02 


13127 


*%FTN2 


13741 


FTN03 


13127 


*%FTN3 


15117 


FTN04 


13127 


*%FTN4 


13702 


%WRIT 


17515 


*%WRIT 


17700 


*%WRIF 


17577 


*%l'/BUF 


17777 


FADSB 


20213 


*.FAD 


20213 



j^^%m im^^immHm r^M^%^ ^C^m*T) 



/•DISC •ResrtoeMrN 
\ £ecTtoN J 



CSLIDE mil 



*.FSB 


20222 


• OPSY 


20363 


*.OPSY 


20363 


• FLUN 


20423 


* . FLUiM 


20423 


• PACK 


20444 


*.PACK 


20444 


DUMRX 


20 560 


*$LISR 


20560 


*SLIBX 


20 606 


• ZRLB 


20644 


*.ZRLB 


20644 


DLDST 


20705 


*.DLD 


20705 


*.DST 


20715 



+SYSTEM STORED ON DISC 






^ 



.) 



00 1 ^0 1 1:00 
II 

II 




001 Ml 

»?¥ 

•I 

CSLIDE 40j: 



FQRMATTINfi IISFR ni.<?r.<; na rAPTRjpgpc 

BIMISE: To FORMAT A USER DISC or CARTRIDGE anytime a new 
DISC IS added or an old system DISC is to be 

REUSED AS A USER DISC. 

WHAT SYSTFfI nOF ! > ; Creates an Unlabeled Disc ready for 

USE IN DOSM System BY 

1. Writing new Label Sector on sector with 

A, First two words as 0,DO 

B. Generation Code # ENTERED by operator 
c. Three label words as *Y/ST,EM 

D. # BAD tracks AS 

2. Writing new bootstrap on sectors 1 and 2 

3. Clearing all PCI and DCI on all sectors 
OPERATinw PPnfFpifRp. 

1. All equpment on. "READY" Drive. 

2. DISC PROTECT OVERRIDE SWITCH "ON". 

3. Load Configured System Generator (DSGEN) 
into memory using BBL. 

4. LOAD ADDRESS 100 octal. 

5. Switch 15 "UP". 

6. PRESET AND RUN. 

7 Answer REQUESTS PRINTED ON TTY. 
8. System^^Generator halts with T=102007 at end. 
Press ^'RUN" to do another Disc (with switch 15 

STILL UP") flR PUT CblTT/>U 1C n,s...., ..._ »r,.,., 

. ... . _. „„.ivn J.J uunn ftiNU KKhSS "RUN' 

TO BEGIN SYSTEM GENERATION proper. 



IISLIDE lill 



FORMAHINfi ICTR DISCS FXflMPI F 



SYS GEN CODE? 
^9000 

SYS DISC CHNL? 

# SECTORS/TRACK? 

USER DISC SUBCHNL? 



TURM ON DISC PROTECT OVERRIDE - PRESS RUN 







USER DISC SUBCHNL? 
1 



'] 



SYS GEN CODE? 
^9000 

SYS DISC CHNL? 
»14 

# SECTORS/TRACK? 
'12 

SYS DISC SIZE? 
200 

# DRIVES? 
1 

FIRST SYSTEM TRACK? 



FIRST SYSTEM SECTOR? 

3 

SYS DISC SUBCHNL? 
1 

USER DISC SUBCHNL? 



TIME BASE 


GEN 


CHNL? 


►12 






IS 21 14? 






NO 






LWA MEM? 






►37677 






ALLOW :SS? 






YES 






PRGM INPT? 






PT 






LI BR INPT? 






PT 













CSLIDE 42D 



DQSflABSQIIITFmSCFTIF FORMAT 

(entry types 1. 2, 3. 4. and 5) 




'^^ /wORdT GIVES TRACK/SECTOR 1 
'^ORIGIN / 



FIRST S EC TOR OF FILE 

MAIN SECTION (ABSOLUTE BINARY) 



SECOND SECTOR OF FILE[ 

MAIN SECTION (ABSOLUTE BINARY) 



THIRD SECTOR np FI|,g 



MAIN SECTION (ABSOLUTE BINARY) 



FO URTH SECTOR OF FILe) ~ 

MAIN SECTION (ABSOLUTE BINARY) 



ALWAYS 
SECTOR 
BOUNDARY 



LAST S ECTOR OF FILE 1 

MAIN SECTION (ABSOLUTE BINARY) 



FIRST SECT OR OF BASE PAGE LINKAGeI 

BASE PAGE SECTION (ABSOLUTF BINARY) 



SECOND SECTOR OF BASE PAGE LINKAGE 



BASE PAGE SECTION (ABSOLUTE BINARY) 




LAST SECTOR OF BASE PAGE LINKAGE 



BASE PAGE SECTION (ABSOLUTE BINARY) 



CSLIDE ^3] 



nnf^M RFIQCATABL F DISC FILE FORMAT 
(entry types 6/ 7 and 8) 



5 WORD DIRECTORY ENTRY 




/^WORD 4 GIVES >v 

"Vjrack/sector origin^ 



FIRST SECTOR OF FILE 

RELOCATABLE BINARY 



SECOND SECTOR OF FILE 



RELOCATABLE BINARY 



THIRD SECTOR OF FILE 



RELOCATABLE BINARY 



LAST SECTOR OF FILE 



RELOCATABLE BINARY 



NOTE: "NAM" Record length for RTE/DOS/DOSM Systems is 17 words 

IN LENGTH WHICH IS INCOMPATABLE TO "NAM" RECORD LENGTH 

OF 9 WORDS OF BCS Systems. 



CSLIDE 44] 



DQSfl ASCII SnilRCF STATFMFWT m<ir FTIF mmi 
(ENTRY TYPE 9) 




~~ (word ^ GIVES track/sector origin) 



FIRST SECTOR OF FILE 



ASCII SOURCE STATEMENTS 



SECOND SECTOR OF FILE 



ASCI I SOURCE STATEMENTS 



THIRD SECTOR OF FILE J 



ASCII SOURCE STATEMENTS 



LAST SECTOR OF FILE 



ASCII SOURCE STATEMENTS 



•FORMAT FOR EAC H SOllRCF STATFWFWT 



STATEMENT LENGTH 

TM unnno 
111 nuiyuo 

(BITS 8- T^ 



SOURCE STATEMENT 
2 CHARACTERS PER WORD 



WORD 1 



WORDS 2-N 



CSLIDE ^5A: 



ASCII SQURCFFUF. FORMAT PXAHPLF 



INPUT :DATE*XXXXXXXXXX*H,M 

§;DA#27.OCT.70>9* 15 

SUBCHA^4=1 

LBL=QQQQQ 



: JOB* ASCI I 
JOB ASCII 27 
@ 

:ST*S*S0RSE*1 



OCT«70 TIME=0555 MINo 16*0 SECS 



AAAA 
BBBBB 
CCCCCC 
DDDDODD 



> 



SOiiRU *lLi CRiATi^ 



0004 LINES 

:LIST*U* 1>S0RSE 

NAME TYPE SCTRS DISC ORG PROG LIMITS 

USCHAN=1 

SORSE SS 0001 T055 003 3%«/#lk^* 



B.P. LIMITS ENTRY LIBR. P-BIT 



001 10010001 Pl^C^'^Pi 



^ ^^ ^ 0000 

>^411 
^ 0000 



■041503 041^0.^^ 



00^000 
64 
20 
000000 
041000 
037502 
033403 
031067 
000000 
000003 
050521 
036137 
0431 14 
000000 



177777 

000000 

051000 

037501 

036137 

050113 

000000 

027117 

000000 

000004 

050421 

000000 

043400 

037514 




020000 
046117 
036146 
051503 
000000 
052400 
000312 
041524 
000000 
000002 
044456 
037522 
036137 
052516 



l^2000L 

r3&r^4 

40 50 4 

000000 

047000 

037502 

036137 

000024 

027067 

000000 

000001 

031461 

046125 

000000 

044400 



000000 
051000 
040523 
036137 
047103 
000000 
177767 
030040 
000000 
000005 
020000 
047000 
037514 
036137 



as 

041 102 



S« 



041040 



0,42104 042104 



041456 

036155 

046502 

000000 

047000 

037503 

040 523 

000000 

000005 

000000 

037515 

036137 

051524 

000000 



031062 

000000 

020000 

037501 

036137 

0441 1 7 

041511 

000000 

000001 

000000 

051531 

000000 

046000 

037522 




N^M& 



020000 

163252 

036137 

051 515 

000000 

050000 

044440 

000000 

000003 

020473 

4 6400 

037501 

0361 37 

051 502 



CSLIDE ^5B] 



o 

CL 

Ul 
Of 

< 
3: 
Q 
OH 

< 
X 



DQSH "SYSTFr DISC I ftYniiT mR ^ ^eiERATinN fvampi f 



Disc 
ADDRESS 
(TK/SEC 




CORE 
RESIDENTI 
SYSTEf 
JPART 2 



EQUIPMENT TABLE 
DEVICE REFERENCE TABLE 
INTERRUPT TABLE 



DISC RESIDiKT EXEC MODULES AND 
SUgROU TINES 

DISC RESIDENT I/O DRIVERS 



DISC RESIDENT SYSTEM MAIN PROGRAMS 

AND THEIR SEGMENTS 

UOBPR^LOADR. ASMB. FTN. ALGOL. .... etc.) 



CORE 

resident! 

SYSTEM 



~T3, 1 
3,12 




EXEC MODULE DOUBLET TABLE 



DISC RESIDENT RELOCATABLE LIBRARY 



SCORE RE^. '^'^ 
^yS.PART4 



BASE PAGE SECTION OF CORE 

RESIDENT SYSTEM 

(TRAP CELLS. CONSTANTS. COMMUNICATION/ LINKAGE) 



SPECIAL SYSTEM TRACK 



CORE 

RESIDENT 
SYSTEM 
PART { 



13,7 
19, I f 



:iJ5LK LAiJEL/SYSIbM BUFFER ^fcM 
USER DIRECTORY 



USER FILES AND PROGRAMS 




work area 
Job bina'ry' a'rea 



LSPARE_TRAJ:KS (END OF DISC) 



55,3 



200,0 



CSLIDE 50] 



SYSTEM 

LABEL 

SECTOR 



LB 



DO 



GEN. 
a)DE 



SYSTEM' DISC (LABEL SECTORS DESCRIPTION) 

i' ..^v..^-^-! tHtCKSUM 



SYSTEM 



I J^^... J OF 1-31 

i|-6 7-31 V "32" " 



•- ••^^•'^•^- 



33-M 



NEXT AmTT 

^TK/SFf!. 1 



■ ' ^afcf - « ;:»: 



i BAffn^'NEXT I --J^: 
TRACKS i SPARE f 
66 67 



NOT USED 

' 3D 



INCREASING 

DISC 
ADDRESS 




SYSTEM 
BUFFER 



[slide 51] 



umncm ff^T^y popj^^,j 



1 

WORD 2 

M0RD3 

M0RD4 

N0RD5 

N0RD6 

N0RD7 

NORD 8 

N0RD9 

MORD IB 

NORD 11 



£NTRY TYPF 




1 
2 
3 
«l 
5 
6,7 

lOe 

4 

^8 
1^8 



T BIT 



Track 



M 



Entry Type 



Sector 



File Length (in sectors) 



FWA Program 



LWA Program 



FWA Base Page Linkage Area 



LWA Base Page Linkage Area 



Program Entry Pointt 



I FWA OF LIB routine section 



FOR SYSTEM 6ENEPJ\TED 
BINARY PROGRAMS ONLY 



EM 
System Resident 
Disc Resident Executive Supervisor Module 



- Currently unused 

- MsER Program, Iain 

- Disc Resident Device Driver 

- User Program, Segment 

- Library 

- Relocatable Binary 

- ASCII Source Statements 

- Binary Data 

- ASCII Data 



■ No Action 

1 • Purge this entry at the end of toe JOB or following any 

execution of jPU DIRECTIVE. This bit is set by the LOADER 

AND cleared by A :STORE,P,Cf Me-name] REQUEST, 

The ust directory entry in each sector is followed by a word containing '-I' 

UNLESS THE GIVEN SECTOR IS EXACTLY FILLED WITH ENTRIES. 

The LAST ENTRY IN THE DIRECTORY IS FOLLOWED BY A WORD CONTAINING ZERO. 
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377001 
37634" 



memory] 

PROTECT } 
BOUNDARY J 



10241 



7567 

7533-. 

7515 



7506 
7361 



43!4 



1634 



532 



40 



CURL fW' mR JHimiMtifl ^mm\ m ^XA>^^'I > { \^ 



PAPER TAPE LOADER (BBL) 



JOB INPUT BUFFER (36 words) 



DISC RESIDENT USER 

PROGRA.'! AREA 
(fttIN AND SEGMENTS) 



-USER COMmN AREA— (OPTIONAL) 



DISC RESIDENT I/O DRIVER 
OVERLAY AREA — ■ 



DISC RESIDENT EXEC MODULE 
• OVERLAY AREA ^- 



EXEC MODULE TABLE (28 words) 



INTERR UPT TABLE (W words) 



DEVICE REFERENCE TABLE (7 words) 



EQUIPMENT TABLE (85 words) 



CORE RESIDENT EXEC MODULES^ 

16, $EXI I, $EXI7, $EXI8, tAD^ 

ATJD J/0 DRIVERS (dvr05, ovr3j_) 



|CSEX0l, $EX02, $EX06, $EXJ I , $EXI7, $EXI 8, tAoM^' $si^t $LBL) 



CORE RESIDENT OF DOS-SUPERVISOR 
DISCM 

___($CIC, EXEC, etc) 



USER B.P. LINKAGE 



SYSTEM B.P. LINKAGE 



T-PROTEi 
jsENABLi 

Jarea 



12000 






"SJ 



/ ^. 



SYSTEM B.P. COMMUNICATION AREA 
(CONSTANTS AND STORAGE) 



I/O INTERRUPT LOCATIONS 
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EQUIPMENT TABI^ ENTRY FORMAT 



1 
2 
3 

1 
5 
6 
7 

8 

9 

flO 



13 

15 
16 
17 
BITS 



cmsm 



JRIVER ''iNITrATIOM* fiprTifff, fl^^pppyy^ 



Av 



Driver ^'Conti nuation* SprTipw AppRg^ s 



Unit f 



Equipment Typf r^ipg 



(saved for ^IVER tis^) 



Statv? 



Channel # 



Request Return Anp R^s?^ 
Request Codf 



■ CWPENT I/O Request rnfixp^, jif^f^yf 
Request Buffj er AppRFSff 



Request Buffer Length 



Temporar y or Disc TRArif » 
Temporary or Starting Sector # 
Temporary Storage fg^ Hp^ygp 



- Uppei^ Memory Address of (tl^ ^w Drtvfi^ i^ o..^ 

Upper Hemory AnnpEss oF^^y^p ii ^,,.^^, . ( ^ ^ ^ ^ 



UiLlMiJ 



yyiNfi Track ^ 




^TARTU<Q SrCTQBJI 



» «i * iii 4 ■|ii.i # i m i t ii .W . 11. 



0'S IF 

core- 
resident 



Available 

For 
Driver 

Temporary 



u 



D - 1 IF DMA CHANNEL REQUIRED. 

jj - 1 IF DRIVER TYPE IS CORE-RESIDENT. 

UNIT # May be used for sub-channel addressing. 

Channel ^ I/O select code for device (lower nuwer if H»i>iTRn*on 

INTERFACE.) 



Av - - Unit NOT busy and available 

- 3 - Unit waiting for an available DMA CHAHHEb. VfTEM / 
Status - Actual or simulated unit status at end of oPEitArift^ 

(Driver must set this field) 
Equipment Type Code - Identifies type of device and ASSocitrei^oFTWARE 

DRIVER. Assigned equ ipmemt tvi»e ceets ni octal ar 

L§M7 Papter Type Devices | 

00 Teleprinter 

01 Punched Tape Reader 

02 High Speed Punch 
05 Teletype (System) 



^m "NIT REcoipliw^in' 

10 Reserved for Plotter 

12 Line Printer 

15 Hark Sense Card Reader 



20-37 



22 

31 



Magnetic Tape/Mass Storage and oTicii: f»grtcfs 
gAPABu OF both input and ootput. 

3030 Magnetic Tape 
Moving-Head Disc 



For equipment type codes 1 through 17. odd number indicate mrt oEvirFt' 

AND even number INDICATE OUTPUT DEVICES ( EXCEPT g^. »ffi t r.^ > ., ,^.; ^,',^-' 

I AND output ). s~.i.ri '''**. .mim^^umumm 



CSLIDE Sm 

c 



DEVICE RFFFRFNCE TARl F mmj 



Each entry in this table requires only one word in memory. 
The value of each entry (decimal number, 1-63) associates' 
A LoeiCAL Unit Numbfr with an Equipmfnt Tari > Fntr y for 
the System in the following manner: • 



SEQUENCE 

IN 

MEMORY TABLE 



1 
2 
3 

^ 

5 

6 

7-63 



LOGICAL 
UNIT # 



1 
2 
3 
li 
•5 
6 
7-63 



FUNCTION 



System Teleprinter 
User Mass Storage 
System Mass Storage 
Standard Punch Device 
Standard Input Device 
Standard List Device 
Any Device 



INTERRUPT TARl F pni^fiaT 

Each entry in this table requires only one word in memory 
and is associated with each I/O channel in the computer 
(Starting with location 6) which can cause an interrupt. 
Each location in this table has an entry value. Memory, 
locations are associated in consecutive increasing order 

with an I/O CHANNEL. TaBLE VALUES ARE ZERO FOR AN I/O 
channel NOT REQUIRING INTERRUPT. I/O CHANNELS REQUIRING 
INTERRUPT CONTAIN THE SiMI ADDRESS Q£ IH£ Equipmfnt Tabi F 
UOBl OF THE ASSOCIATED DEVICE. 



CSLIDE 553 



SYSTEM DIRECTORY LISTING FAR fi FWFRATinW FXAHPIF 



\':(>.Mi^ ■ 


TYPE 


SCTHS 


DISC 


ORG 


PROG ] 


LIMITS 


"B.P- ] 


LIMITS 


ENTRY 


LIBR. 


SnBCHAfsjrzl 




















FFvn'^ 


xr 


nnnp 


TOOl 


Oil 


075^7 


076P4 


00732 


00733 


07567 


076P/i 




XS 


on 0^1 


TOO! 


013 


07567 


10176 


007 32 


00741 


07567 


10 176 


'^Fxn'^ 


XS 


nno? 


Toni 


017 


07567 


07745 


00732 


00733 


07567 


077/i5 


5 EX 07 


XS 


000? 


TOOl 


019 


07 567 


07746 


00732 


00733 


07567 


7746 


f^^xnp 


XS 


noop 


TOOl 


021 


07 567 


07732 " 


00732 


00733 


07 567 


07 7 3? 


^R>:n9 


XS 


000 3 


TOOl 


23 


^ISf^l 


1014 2 


00732 


00763 


07567 


10 142 


.'F.xin 


XS 


OOOP 


TO OP 


OOP 


07567 


07745 


00732 


0733 


07567 


07 745 


?Fy 1 p 


XS 


0002 


T002 


00/; 


07 567 


07761 


00732 


00733 


07567 


7 761 


<=^EX 1 3 


XS 


00 0^1 


TOOP 


006 


07567 


10223 


00732 


007 54 


7 567 


10PP3 


?.?;xi A 


XS 


OOOi^ 


TOO? 


010 


07567 


10 241 


00732 


00751 


07567 


10241 


?EX15 


XS 


0003 


TOOP 


01/1 


^ibe>i 


10153 


00732 


00763 


07567 


10 153 


TEX 16 


XS 


0002 


TOOP 


017 


07567 


077PP 


00732 


00733 


07567 


0772P 


SEX 19 


XS 


0003 


TOOP 


019 


07567 


10107 


0073P 


01000 


07567 


10107 


?KXPO 


XS 


0003 


TOPS 


-022 


07567 


10167 


00732 


00761 


7 567 


_10167 


DVROl 


DP 


0003 


T003 


001 


102/Jl 


10555 


01000 


01002 


10241 


10555 


DVPOP 


DP 


0003 


TOO 3 


00/i 


102/11 


1044 3 


01000 


OlOOP 


10241 


10443 


pVPgp 


DP 


0005 


TOO 3 


007 


102/Jl 


11075 


01000 


OlOOS 


10241 


i 1075 


LO.^DF 


rjN^ 


003P 


TOO 3 


012 


12000 


21032 


OlOOP 


01 425 


12000 


21032 


tJOF^PR 


UM 


0038 


T004 


020 


12000 


22463 


OlOOP 


01414 


12000 


224^-3 


/^SMP 


\W- 


00 23 


T006 


010 


12000 


17120 


OlOOP 


0136P 


16522 


17 lPr5 


ASypD 


fJS 


000^ 


TOO 7 


009 


17127 


17647 


1 <6 P 


1363 


17442 


17 6/!? 


asr^'pi 


fJS 


0006 


TO 07 


013 


17366 


P0 54P 


0136P 


ni4P4 


17 366 


20 5/^? 


ASMHP 


US 


0007 


T007 


019 


173/15 


20550 


0136P 


1410 


17 351 


20 550 


ASMP3 


us 


0003 


T008 


002 


17/'7 3 


17771 


0136P 


01363 


17630 


17771 


A.SMH/4 


us 


000/1 


T008 


005 


17366 


P00P7 


01362 


1 37 1 


17 366 


20 27 


ASr^BS 


us 


0006 


TOOR 


009 


173/15 


20425 


01362 


01404 


17 351 


20 425 


FTN 


UM 


0006 


T008 


015 


120 00 


13127 


01002 


01047 


12000 


13127 


FTNOl 


us 


00 31 


TOOR 


021 


13P5/I 


221P0 


01047 


01502 


16 550 


22120 


FTN 2 


us 


0025 


TO 10 


O^A 


13P5/J 


21027 


01047 


01356 


13741 


21027 


FTMOa 


us 


002/] 


TO 11 


005 


13254 


20600 


01047 


01P77 


15117 


2060 


FTNOZi 


us 


0025 


TO 12 


005 


13254 


20750 


1047 


01360 


13702 


20750 


LI PRY 


LB 


0147 


TO 13 


007 















P-PI 
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E XEC MODULE nOUBLET TARI F FORMAT 



(TWO WORDS PER DISC RESIDENT EXEC MODULE) 



WORD 
#1 



# SECTORS - 1 



15-11 



EXEC MODULE ID # 



10-0 



WORD 
#2 



START TRACK # 
15-8 



START SECTOR # 
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3770(J 
37634 



memory] 

PROTECT } 
BOUNDARY J 



0241 



7567 

7533 

75!5 

7506 

736f 



4314 



1634- 
1 0#2 - 
532 - 



40 



CORE m? FOR nOSH SYSTEM nFNFRA TIQM EXAMPI F nm 



PAPER TAPE LOADER (BBL) 



JOB INPUT BUFFER (36 words) 



DISC RESIDENT USER 

PROGRA'1 AREA 
(MAIN AND SEGMENTS) 



•USER COflflON AREA — (OPTIONAL)- 



DISC RESIDENT I/O DRIVER 
OVERLAY AREA 



DISC RESIDENT EXEC MODULE 
• OVERLAY AREA 



EXEC MODULE TABLE (28 words) 



INTERRUPT TABLE (14 words) 



DEVICE REFERENCE TABLE (7 words) 



EQUIPMENT TABLE (85 words) 



CORE RESIDENT EXEC MODULES 

|($EX0l, $EX02, $EX06, $EXII, $EXI7, $EXI8, $ADDR. $SRCH, $LBL) 

AND I/O DRIVERS (DVR05,ovR3 I) 



CORE RESIDENT OF DOS-SUPERVISOR 
DISCM 

($CIC, EXEC, etc) 



USER B.P. LINKAGE 
SYSTEfl B.P. LINKAGE 



SYSTEM B.P. COMMUNICATION AREA 

VL'M^OIHHIC» HRJLI 5IUKMht; 



i( 



-PROTEC 
sENABLE 
AREA 



.-r!2000 



I 

i 

-4 



I/O INTERRU°T LOCATIONS 



CSLIDE 583 



LB 



DO 



GEN. 
CODE 



•SYSTEM* DISC (LABEL SECTORS DESCRIPTION) 



SYSTEM 



^-6 



7-31 



CHECKSUM 
32 



SYSTEM 

LABEL 

SECTOR 



-L 



,^^'ii^. '^T^>-c^'qw**fc- 



-flWWBSiri_:ii:""^ '^- ^ "^ •^- 






33-6^ 



NEXT AVAIL. 
/TK/SFC. 



# BAff '! NEXTT 



65 



SPARE r ____ :.«^:.._.'^^ "^ 

67 " ' " " '68-96 



.i^^iI^nSOT USED 



97- 127 



^i m 



128 






LB 



/' 




DO 



GEN. 
CODE 



USER 
LABEL 



TT^ 



NOT USED 



^-6 



7-31 



-I CHECKSUM 
^J OP 1-31 



32 



F^'^'^lfOT-JSEiy-'-^'- 



33-6/1 



USER 
LABEL 
SECTOR / 

/ 

I 



r 



NEXT AVAIL. IW NEXT JOB START 
/TK/SEC TRACKS SPARE ' TIME 



65 



66 



67 



68-69 



JOB 

NAME 

70-72 



ABORT 
DUW> PAR. 



78-81 



POST-HORT 
DUMP PAR. 



# CHAR. 
JOB NAME 



L.U. TABLE 9 WORD SAVE 



82-85 



86 



87-95 



DEFAULT 
USER LABEL 
96-98 



'¥■-■■■- 



NOT USED. 
99-127 



SB 
128 



USER DIRECTORY 



USER FILES AND PROGRAMS 
' - '" WORK AREA ~ ■ ~ 



JOB BINARY AREA 



SPARE TRACKS (END OF DISC) 



INCREASING 

DISC 
ADDRESS 




SYSTEM 
BUFFER 
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DIRECTORY FWTRY FflRHflT 



MORO 1 

M0RD2 

WORD 3 

WORD 4 

WORD 5 

WORD 6 

WORD 7 

WORD 8 

WORD 9 

WORD 10 

WORD II 



HNTRY TYPF 




i 
2 
3 
4 
5 
6,7 



13< 



'P' BIT 



F 


N 


A 


M 


E 


P 


Entry Type 


Track 


Sector 


File Length (in sectors) 


FWA Program 


LWA Program 


FWA Base Page Linkage Area 


LWA Base Page Linkage Area 


Program Entry Pointt 


1 FWA of lib routine section 



FOR SYSTEM GENERATED 
BINARY PROGRAMS ONLY 



FILE 

System Resident 

Disc Resident Executive Supervisor Module 

Currently unused 

User Program, Main 

Disc Resident Device Driver 

User Program, Segment 

Library 

Relocatable Binary 

ASCII Source Statements 

Binary Data 

ASCII Data 



■ No Action 

1 » Purge this entry at the end of t«e JOB or following any 

execution of :PU DIRECTIVE. This bit is set by the LOADER 

and cleared by a :$TORE>,Cf He-name: REQUEST. 

The last directory entry in each sector is followed by a word containing '-1' 

UNLESS the given SECTOR IS EXACTLY FILLED WITH ENTRIES.' 

The last entry in the directory is followed by a word containing zero. 
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NAME 


TYPE 


; SCTRS 


1 DISC 


ORG 


PROG 1 


nv ill lu 

LIMITS 


B.P. ! 


LIMITS 


ENTRY 


• 1 &ri 

LI BR. 


P-BIT 


SiJBCHAN=l 






















XREF 


UM 


0013 


T023 


000 


12000 


14750 


01002 


01036 


12000 


1 4071 




EOTl 


SS 


0001 


T023 


013 
















WEOT 


UM 


0002 


T023 


01 4 


12000 


12013 


01002 


01003 


12000 


1201 3 




XREFR 


RB 


001 6 


T023 


016 
















DISCM 


RB 


0020 


T024 


008 
















EXECS 


RB 


0063 


T025 


004 
















DVR05 


RB 


0003 


T027 


019 
















DVR31 


RB 


0005 


T027 


022 
















LIBRY 


RB 


0143 


T028 


003 
















DVR02 


RB 


0002 


T034 


002 
















DVR01 


RB 


0003 


T034 


004 
















0VR22 


RB 


0007 


T034 


007 
















LODR 


RB 


0049 


T034 


014 
















JOBP 


RB 


0065 


T036 


01 5 
















ASMBL 


RB 


0040 


T039 


008 
















ASMD 


RB 


0004 


T0 41 


000 
















ASM 3 


RB 


0004 


T041 


004 
















ASM 4 


RB 


0006 


T041 


008 
















ASM 5 


RB 


0010 


T041 


014 
















FRTN 


RB 


0008 


T042 


000 
















FTNl 


RB 


0048 


T042 


008 
















FTN2 


RB 


0045 


T044 


008 
















FTN3 


RB 


0042 


T046 


005 
















FTN4 


RB 


0031 


T0 47 


023 
















A SMI 


RB 


0012 


T049 


006 
















ASM2 


RB 


001 1 


T049 


018 
















SIOl 


SS 


000 5 


T050 


005 
















BASCl 


SS 


0009 


T050 


010 
















BOOT 


SS 


0021 


T0 50 


019 
















FTNH 


SS 


0001 


T051 


016 
















EOF 


UM 


0001 


T051 


01 7 


12000 


12013 


01002 


01002 


12000 


12013 




FSPCE 


UM 


0001 


T051 


018 


12000 


12013 


01002 


01002 


12000 


12013 




RWIND 


UM 


0001 


T051 


019 


12000 


12013 


01002 


01002 


12000 


12013 




D.00S 


SS 


0067 


T0 51 


020 
















TSRTS 


SS 


0006 


T054 


015 
















TSRTR 


RB 


0005 


T054 


021 
















CLEAR 


BD 


0001 


T055 


002 

















>^ 



CSLIDE 61] 



HAUb. fa}idkij #k21 



***** 



iUKEC iJiSC CU^^ANii btnUENCEb 







'^^. 



8ji$^7 kiiliid\J2 0i!}vJ0^0 ^fCK NOP 



' TV>" 



Q014 tfidltill 074134 




■^^#f, CYL* TO HATA 



ai£_ 



l l H iiii - i ir ii f ilili i li ilJjI I J l Ilffi l l i 



Kill ir*^ 



:. .'-!iM^I . M€K CtN^IJi^j^0 



CP9 tSTtK * IF CYL» a LAST CYL# ACCESSED, 
COR M5I$N * CHANGE C^NE 10 ADDrtS HECC«0 
SIB LSTSk * UPDATE LAST SEEK UtDlCATOR 



( 



» 

31 
J? 
33 
34 
35 
36 
3? 
31 
» 
« 
41 
42 
43 
44 
4S 
46 
47 
4« 
49 






O0i9 
3w20 



k}0ii)ib 

010017 



10^^711 
0240ib 




jaMSL-rnxuL 






yUTPt^? SfegK/AgSftE^S Qgf^^aVB 



TO C^•^D CHNL 





0024 
0025 
0026 



00023 
00024 
00025 



10-^311 
024^23 
0141^1 






WAIT fdi^ Cy4-I<s ACC6FTA*lti^ 

HgjBiftfTS m^6t SPCTfti^iftlTl^ y^a 
.. . H£A0/$CaTCl|i 10 BATA CUMt 

INTEf^KUPT 
AND KETURN 
^LhECK STATUS^ 



■i^ 




HODfcr EXIT HERE 
CN INTEHRUFT 



mz7 -mm% immz 

0030* COMMANl M.Sf BE ISSUED PKKJR TO A^Y OThEH ri^sC COW^ANC 

8031* tXUtPT biATUb CHECK. AiDKfcbS RELnrtD I^AY bt ISSUED ONLY 

g032« JF The HbAj (CN T hE SELECItO URivt) lb ALKFaDY IN PC.SiTiON 






0036* 
C03d* 



-jiii^ 



rm-^kHt i^tm^h't "MtttS^t It nilL (T^ECUTE fASTil* Tl^AN A ' 

Mfje-iii^Mii ,r»jSE#tJ^^niON$. ii?!i cosing \h th€ ExAi^^fig 

»>ll)#jjniOK i^ APr»i|€A8|.£ 0^-lV TO A SH-0i£ 

IN A KiLri-EKivE Environment, provision 

MAIMAIN AMI CHECK THE HEaE POSITION 



UKiVfc SYSTEM. 

MUbT BE ^ADE TO 

JNUlUAlUR FiiK EACh ijHi VE> 



IPs 



: a^fi ^'f * Cy^wfc€<< # ; SiTS f"/^ a 



:;iiiii^::iiiiiigifc:l:f-g 



:;:j:.,::;^^h:':|i;M 



^li^ — ' : •- rrr—^ — -rr. — ' ■ ! . ^ ^ — . : . ' — . ■ . ' ." ■ . . ■■ . ■ — • — ~ ^ 



L 



5S 

S6 

57 

it 
SI 

S9 






CSLIDF 69a:i 



/^'/ 



\^ 



PAGt &004 »idl 



***** 



iUHEC DISC COHfiANU SEOUENCES 




0049 



0ia0d4 



0316 151 



S0R.M6tlMI 



LOAD CORE 
INCLUDF. 
ANp SET 



BUFFEH ADDRESS, 

DIKECTiON BIT, 

IN h£>^CRY ADlRE^S 



REG 




c 



CSLIDE 69BI 



/ V 



HAGe 01^00 #kil 



« ** * * 



iUHEC DISC uo^'^ANl) sequences 







C 



w 

30 
31 
37 



34 
35 
34 
37 
3< 
'39 

41 
« 
43 



\^ 



.,..,„„„i'>i,f^t^*td^i 



Oki/2 



d t) 13 6 U ij vj v) t' 



WftlTi i/OP 







L OAD DMA CONtKCL WUHp, 
I^^Vlil^H DATA Ct^NU, 



0076 
0077 

Did 7 6 






01^(964 



06k; 1 60 
iU^7ki2 



*'™***rffffl If ^Wk 



^110 mWXijnt JH'A CHMt 









OTA a. 



wwniJ Wunt OurrcK A U U K C 3 J3 

ANn SET IN nef^OKY ALt^KtaS KEG 



tlMkW<^ir 






0068 
8069 



0(dJ71 
D0!d72 



k}i)f)77 

001i)0 



06^144 
k)3«'^l37 



lH67fc36 
024li^0 




ii:|||||||||||| 



0094* 

0095* 
0096* 




&€T #A[tA C»^A»^Ngi. >D^ ^qilTH-T^ 

LOAD ^^Rllt cUf^^ANE ^"^' 

JNCLUOE DRjVEff 



^^Jgft^^^^g <^^^^ T.g ^'^^^ 



D^A 




INHIen EHA iNTEHhUPT 
* IN INTEKKUPI' f^UDt, EXIT HEKE 
^,- t* AND i^Air FOR INTEKHU PT 



NOTtt THt -WKIU* SEQUENCE AttOVE haY BF USED, 

WIJH Thfc AFPHOPRUTt CCMMANt), AS FOLLOWS: 



IJSTOiWI 



%%W^. 



0100* 
0101* 

0102* 




iiee?0 



0193* 
0i04* 



TT 



0106* 
2107* 
0106* 



UM4 



^ '•/ 



IMl IALI2E DATA 

(IbED TU INITIALIZE ADDRESS 
f- lELDS nF A NEW DISC) 
FiA6 DEFECTIVE CYLH^BE^ 
fLAe PROT€CtI0 CYtlNHEH 



ALL tXCtFT wklTE DATA KttitiRE JHa I THE 

i»ISC PKCTELT OVEfikli/E Si^ITCH BE TURNED On 



0U0* 



CU2* 
0ii3* 
0114* 



0US* 

0iia* 



A*.** <^^ l»^€S£ eOftl^AMiS ACTUAtiY Wf^lTE OATA IN 
litfc ,S£€Ta«i$) BEIM Fi^OCESSED* IF THE i«CR 

'j:i,-m^m.t^-:'tm^\mMmt. the ei^u of -t^£ se^aTOR 

IS KtAL»-Ei^# THE Flfc^'Ai^DER OF THE SECTOR 
WILL bfc FILLED i«ilTH ZERCS; Thus IF ZFRQ 
■^UKDS AhF SKf^pffn THE ENTiRp SECTUR"is 



0118* 
0119* 
0120* 



OK'a:li:|^i€il:yi- :A:R€ ' ■ 

UF THE INITIALIZE DAIm CUtiMAND, ANT WRITE THE 
AUURtSS FltLD(S} uF IHE SecTOR{S) BEING PROCESSED. 



...: "■ l .?y^:. ' ,'y j :.-! r ": '! . l . | . 



v^i^'i-''^^^^ 



KAGt ^k)H>b ^01 



iur^EC uisc cOM^A^HJ stouENCts 




M»re 1 : Ac. -f^^ sccTogc tc Sy d/^6CK<^^ g/r^ ^-^ 



At- ^i-:^^^^^^^ ^J^* 



« C^0€J€ 



e s^mmtit^ 



Btrs fif'X * '7>/^f^4r ^ 



'^^m^'-, ■ .■^iri^ii:^iyiil;:iiiitt4^f^«t ■..Tmm--. ^ c^mmmnh Mm.H as. ■ ■ jr r 



"^dcs i »g%i» ^±1^ ^' ^0^«(^ir^ 









dF CHtCii iviA^ 






^::^M«^i»:: * 



c 



roi TIM- rnrt-j 



PAGE k/U07 4\oi 



* « * * * 



loweC DISC CU^1^ANU StoUENCEb 




JtATtts^ H ftt ; 






tCTAT 



i 



34 
35 

u 

37 
38 
39 
40 
41 
4J 
43 
44 
45 
41 
47 
48 



0147 
0149 






0^127 



iOo7ii 







00132 






cc 



OUTPtlT STAluS CGH 
TO CKND ChAiNKEL 



-^ 



B153 
3154 
C155* 

wmw* 

0160* 



k)0iJ4 



lU<::i(60 
124UI 




«P StATjX 



«iM«i|Bii#iJii»i««i<ipMiM»M'iii in I -11 - iimmiiiii mrin iniiaiMiMM— awr* ' ' 

(RtSPI IMtKR SYS IF IT WAS Ci\) 



■mmm 



irpiw"¥iii¥F^iif¥ 



i-iKSl SflK - CklvE 



1^ - 

12 - 



IP 
ili: 



MAS CjUNfe FKUH Nut l<t.ADY TO hEABV 
UVtRKUN - lAFE LAIA fkANSFER - HaKLI^A»E FAIuUHE 
KtAr/wHlTEJjINSAl'fc - HAWDt^AKE FAILUkE 



0165* 
0166* 
B167* 






HAf(tWARE rAitliRt 
' HAS0«Aftfc FAILUKE 



f CYL* > <ii^?) 



8169* 
gl70» 



8 - bfcEK CHECK - SOFIWAKE EKHOK (E.G 
7 - l^cT USED) 
_6_- NLl ntADY (ALSU SET WHEN t^ j T S 11 AND/UK 12 StTj 



0171* 
0172* 
0173* 



« kKt OF CYUlNDEfi! - SCFTWAkr EftROW - ^TTEHPTEii TC 
IfcRUe PAST THg End UF a CYLINDER 

jLMMMMJi^^.^ . " ADc^gas issifES does mOt a^ree ^iih 



3i74* 
0176* 
Sl76* 



llSL ADUKEbS - HAKOWARE FAILUkE OR lISC NOT 
iNillALUEi - UH - IF biT 3 IS ALSO Oh, THEN 
The CYLlNEfc^ tfElNb PKUCFSSED HAS BEEN FLA66EE 



0177* 
3178* 
Ci79* 



fLA08fcL CYLlNDfcH 
HJ^S HUH rLAG(2fcJ0 



iJEFEUl IVE - OR - 
UbLEl^ WITH CISC 



- SET IF CYLINDER B€I*»^^ 



0181* 



<l - JiHlvL bUSY - SEEK IiN PROCfSS 



INITIALIZE DAIA COMMAND HAS BEEN 
HHUTbCT nVERRllJE SkjTCH OFF 



0ld3* 
C184* 
C185* 



MM^-M:M^WlM^: t TOR'NEJD ON mtN A.NY Of THE 
:;::-Miirt^^^^ A- i^EAB -.Ql^ CHECK PAT.A^ 



ABOVE 
611 3, 



Excert 



NUlt; AN! HAHU»»AHt FAILURE >^rlCH 
kECOVlhabLl CN KET'^Y. 



nCES NiOT SET BIT t HAY bE 



siee* 



15 
56 
'57.k 
58 
59 



roi Tnr mr--i 



HA6£ Ud«}o ^k)l 



* n* n * 



iUfEC LllSC CUf^'fANij iitQUENCES 



20 



c 



c 






€4HiPrjfcitT jiiii» iT(MUiftg jatin. » # w ^ * 






^' kj ij i 

0tdau 



CC 



Si94 






"^ATA CHAI4II6L (HX^H PRXORITf) 

CdhHMi^ cHahHel Clow ?RroR Tyl 



mtu 






0196 
3197 



0k)l40 
id0i41 



fii99 



013443 



Mm44 







SKc^^ OCT iiiPnv SiiK. itfceo C(^«iia4)^ 

RiPcnD OCT 000000 KBM WXA ummm 

cmm OCT 0^0000 cH£C)c DATA tmnnu^ 

^JCM OCT »i»i i ^ STATUS fittgC^ CoHHAHD 










:fr:M-:f:0:i^:-:ay»feNt:-- :^ 



iyJl45 















VfiCHl) OCT 0\ 
INC W POT II 




l> 



VKsr§ 1>ATA CONMAli£> 



:p|iii|;:,lfr- • if imii ii^;:;-:fj(pEic.iii :^ . m^i. 



02kJ9 
02iJ* 



01^132 






I ^ A i-* '"f 



OCT 
OCT 



12C<0k'H 


















S214 
0215 
0216 



k)^ld5 
k}idl!;>6 
w 1 7 






i- L S 1 1 
IK V 



NOP 

MOP 
NOP 



C2U 


£10100 


00«)0^0 


§216 


00t6i 


I$0i|}fl4(j0 


021$ 


00 tM. 


i^lil«»S^0 



0220* 
0221 
** NO 



iKiCNl MOP 

J^CTBS NOP 



ENiJ 



tKKCKb* 



CSLIDE 69F: 



bIT 
DMA 



15 
CUMKOL 



wQRr 



t)ISC CATA CHRLf (HP) 
lASl $e£H INU* (11*1 IT, 



> 2e2;i.. 



CYLINDER*^ 
htAD<t( 15-8) , 
iJftlVE* 



bCTK/^(7-fcj) 



C0(^€ BUFFER ADBKfcSS 

NEG #>*OReS TO BE TKAnSFEHREC 

POS #$CTkS TO PE checked 



( 



<« 

^ 

^ 

^ 






i 
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Sup/>i.xeJ> Be^T^srx/\F C "A*' l^e^^X^V^ 







0001 

0002* 

0003 

0005* 

006 
0007 
0008 
0009 
0010 
00! 1 
0012 
0013 
0014 
0015 
0016 
001 7 
0018 
0019 
0020 
4^021 
0022 
0023 
0024 
0025 
0026 
0027 
0028 
0029 
0030 
0031 
0032 
0033 
0034 
0035 
0036 
0037 
0038 
0039 
0040 
0041 
0042 
0043 
0044 
0045 
0046 
0047* 
0048 
0049* 
0050 
0051 
0052 
0053 
0054 
0055 
0056 



00002 
00002 



024223 



00005 

00005 

00006 

00007 

00010 

000! 1 

00012 

00013 

00014 

00015 

00016 

00017 

00020 

0002! 

00022 

00023 

00024 

00025 

00026 

00027 

00030 

0003! 

00032 

00033 

00034 

00035 

00036 

00037 

00040 

00041 

00042 

00043 

00044 

00045 

00046 

00047 

00050 

00051 

00052 

00053 

00054 



10250! 

010200 

000065 

070166 

006400 

106600 

103700 

030204 

102601 

10370! 

102300 

024017 

060206 

002040 

010200 

102600 

103700 

010203 

070170 

060207 

102606 

106702 

060210 

102602 

102702 

060173 

102602 

102301 

024040 

014056 

060205 

030166 

106701 

102601 

103700 

103706 

103701 

102301 

024052 

014056 



00055 024110 



00056 
00057 
00060 
00061 
00062 
00063 
00064 



000000 

103700 
060166 
106701 
102601 
103701 
102300 



ASMb*LiA 



ORG 2b 
JMP CONFG 



BOOT 



G 
C 



ORG 
LIA 
AND 
CLE 
STA 
CLB 
TS" 
STC 



5B 
1 

M7 
#ERA 
DRV# 



DC 
DC*C 



lOfe SEEK 

OTA 

STC 



CC 
CC*C 



c 



SFS 
JMP 
LDA 
SEZ 
AND 



*-! 

HDSCT 

M7 ^ 



OTA 
STC 



DC 



AND 
STA 



MI 774 
HDMSK 



STC 
STC 
STC 
SFS 
JMP 
JSB 



DC#C 

6#C 

CC#C 

CC 

♦ -! 

STAT 



JMP RELOC 



«:tat 



Kino 



STC DC#C 
Lda DRy# 
CLC CC 
OTA CC 



Cc eeif^iCc/^c s^^rxr/i/Kf^ 



GET SYSTEM SUBCHNL 



SET DRiVE# 



OUTPUT TRK# 
FOR SEEK 



:> 



OUTPUT SEEK CM 
TO COMMAND CHN 



OSJD) 

:hnv 



- «</AtT :f«l\ 



TRACK *^ R€tfeiU€Xi 



SUBCHNL ON REMOVABLE PACK? 

>YES* SET HEAD# = 
OUTPUT HEAD/SCTR ^ 



JO DATA CHNi. 




OUTPUT DMA CNTRL WORD 



OUTPUT BFR ADDRS 



OUTPUT WORD COUNT 
WAIT FOR SEEK 
TO COMPLETE 
CHECK STATUS 



OUTPUT READ COMMAND 





SET DATA CHNL FOft READ 
START DMA 

START READ OPERATION 
WAIT FOR READ 
TO COMPLETE 
CHECK STATUS 

GO RELOCATE BOOTSTRAP 



STC CC#C 
S F S 15C 



_OUTPUT STATUS CMND 
TO COMMAND CHNL 



FQI TTIF 70fAn 
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( 



t 






(L 
< 

I- 

o 

o 

f 



0057 

0058 

0059 

0060 

0061 

0062« 

0063 

0064 

0065 

0066 

0067* 

0068 

0069* 

0070 

0071 

0072 

0073 

0074 

0075 

0076 

00 7 7 

0078 

0079 

0080 

0081 

0082* 

0083 

0084 

0085 

0086 

0087 

0088 

0089 

0090 

0091 

0092 

0093 

0094 

0095 

0096 

0097 

0098 

0099 

0100 

0101 

0102 

0103 

0104 

0105 

0106 

0107 

0108 

0109 

0110 

01 1 1 

01 12 



00065 024064 

00066 102500 

00067 000010 

00070 102011 

00071 124056 

00100 

00100 024005 

00105 

00105 000222 



001 10 

001 10 
001 1 1 
001 12 
001 13 
001 14 
00115 
001 16 
001 17 
00120 
00121 
00122 
00123 

00124 

00125 

00126 

00127 

00130 

00131 

00132 

00133 

00134 

00135 

00136 

00137 

00140 

00141 

00142 

00143 

00144 

00145 

00146 

00147 

00150 

00151 

00152 

00153 

00154 

00155 

00156 

00157 

00160 

00161 



002400 
170212 
170213 
060170 
170214 
060166 
170220 
060165 
170215 
170216 
002004 
170217 

064221 

144221 

160001 

010202 

040176 

70171 

160001 

010201 

030171 

170001 

044175 

160001 

010201 

030171 

170001 

044175 

160001 

010201 

03017] 

1 70001 

06021 1 

010201 

030171 

70172 

064173 

074167 

16421 1 

174000 

002004 

03421 1 



JMP *-l 

LlA DC ^ 

SLA 

HLT IIB 
JMP STAT* I 

ORG 100B 
JMP BOOT 
ORG 105B 
DFEND DEF CHSUM 

ORG 110B 

RELOC CLA 

STA CLER1*I 




HDMSK 
_AHHnM.I 



DRV# 
ABDRV#I 



LDA CHAN 
STA ACHNL^I 



STA ADCHN#I 

INA 

STA ACCHN^I 



SPPNT 

SPPNTW 

BW 

M76K 

N2KB 

PGMSK 



B^I 
Ml 777 
PGMSK 



Nl 

B>I 

M1777 

PGMSK 

B^I 



ADB 
LDA 
AND 
I OR 
.STA 



Nl 

B>I 
M1777 
PGMSK 
B#I 



'GET STATUS 
ANY ERROR? 
-YES 



BOOTSTRAP START ADDRESS 



■SAVE HEAD* FOR ni^P.-grQ, BOO 



.SAVE DISC I/Q CHNLf; 



FOR DISC -RESIDENT 
BOOTSTRAP 




ASP8P 

GET ADDRESS OF 
ISOLATE PAGE BITS 
SUBTRACT 1 PAGE 



ASP8F 

ADJUSTJBHI ADDRESS 



ADJUST DEFDY 



■ADJUST DVADR 



DBOOT 
Ml 777 
PGMSK 
RELBT 
N2 56 ^ 
WDCNT 
DBOOT* I 
A*I 

DBOOT 






* RELOCATE 

* BOOTSTRAP 



rf^l TTM- 



I 

( 



%^^ 



01 

2! 



(V- 



0^ 

o 

o 

(a 



01 13 

01 14 

0115* 

0116 

01 17* 

0118 

0! 19 

0120 

0121 

0122 

0123 

0124 

0125 

0126 

0127 

0128 

0129 

0130 

0131 

0132 

0133 

0134 

0135 

0136 

0137 

0138 

0139 

0140 

0141 

0142 

0143 

0144 

0145 

0146 

0147 

0148 

0149* 



00162 
00163 



034167 
024156 



ISZ 
J MP 



WDCNT 
MVMOR 



00164 124172 



00000 
0000] 

00165 

00166 

00167 

00170 

00171 

00172 

00173 

00174 

00175 

00176 

001 77 

00200 

00201 

00202 

00203 

00204 

00205 

00206 

00207 

00210 

00211 

00212 

00213 

00214 

00215 

00216 

00217 

00220 

00221 



000000 
000000 
000000 
000000 
000000 
000000 
177400 
177405 
177777 
176000 

000007 
001777 
076000 
177400 
030000 
020000 
001001 
120000 
1 15400 
015400 
015771 
015772 
015772 
015773 
015774 
015775 
015776 
015777 



DC 

CC 

CHAN 

DRV# 

WDCNT 

HDMSK 

PGMSK 

RELBT 

N2 56 

N251 

Nl 

N2KB 

Ni00 

M7 

M1777 

M76K 

M1774 

SEEK 

READ 

HDSCT 

DMACW 

MEMAD 

DBOOT 

CLERl 

CLER2 

ABHDM 

ACHNL 

ADCHN 

ACCHN 

ABDRV 

SPPNT 



JMP RELBT* 1^-TRANSFER TO DISC-RES. BOOTSTRAP 



EfJU 

EQU 

NOP 

NOP 

NOP 

NOP 

NOP 

NOP 

DEC 

DEC 

DEC 

OCT 

OCT 

OCT 

OCT 

OCT 

OCT 

OCT 

OCT 

OCT 

OCT 

OCT 

OCT 

OCT 

OCT 

OCT 

OCT 

OCT 

OCT 

OCT 

OCT 



-256 

-251 

-1 

-2000 

-100 

7 

1777 

76000 

177400 

030000 

020000 

001001 

120000 

1 1 5400 

15400 

15771 

15772 

15772 

15773 

15774 

15775 

15776 

15777 



DISC DATA CHANNEL 
DISC CMND CHANNEL 



CSLIDE 7K1 
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S^^TSTJf^p 



C^^^iOc^^AT^R 



0151* 

0152 

0153* 

0154 

0155 

0156 

0157 

0158 

159 

0160 

0161 

0162 

0163 

0164 

0165 

0166 

0167 

0168 

0169 

0170 

0171 

0172 

0173 

0174 

0175 

0176* 

0177 

0178 

0179 

0180* 

0181 

0182 

0183* 



00222 000000 CHSUM NOP 



00223 

00224 

00225 

00226 

00227 

00230 

00231 

00232 

00233 

00234 

00235 

00236 

00237 

00240 

00241 

00242 

00243 

00244 

00245 

00246 

00247 

00250 

00251 
00252 
00253 

00254 
00255 



102501 

010337 

070165 

030207 

070207 

060337 

003000 

040327 

070330 

064327 

006004 

160001 

002021 

024247 

010340 

002002 

024247 

160001 

040165 

1 7000 1 

034330 

024235 

102501 
002020 
024256 

102077 
024254 



CONFG LIA 
AND 
STA 
I OR 
STA 
LDA 
CMA 
ADA 
STA 
LDB 

CLOOP INB 
LDA 
SSA* 
JMP 
AND 
SZA 
JMP 
LDA 
ADA 
STA 
CNEXT ISZ 
JMP 



1 

B77 

CHAN 

DMACW 

DMACW 

B77 

DEFBT 

CNTR 

DEFBT 

B>I 
RSS 
CNEXT 
MASK 

CNEXT 

B#I 

CHAN 

B^I 

CNTR 

CLOOP 

1 



LIA 
SSA 
JMP *+3 

HLT 77B 
JMP ♦-I 



GET DISC DATA CHANNEL 



CONFIGURE DMA CNTRL WORD 



* CONFIGURE ALL 

* 

* DISC i/O 

♦ 

* INSTRUCTIONS 

* IN BOOTSTRAP 



PUNCH CONFIGURED BOOTSTRAP? 
-YES 



LsLI.nt /5(IDJ 
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PoMCH co^;f.j(;oj^^T€2> B<^arsr/zAp^ 



0185 

0186 

0187 

0188 

0189 

1 90 

0191 

192 

0193* 

0194 

0195 

0196 

0197 

0198 

0199 

0200 

020! 

0202 

0203 

0204 

0205 

0206 

0207 

0208* 

0209 

0210 

021 1 

0212* 

0213 

0214 

0215 

0216* 

0217 

0218 

0219 

0220 

0221 

0222* 

0223 

0224 

0225 

0226* 

0227 

0228 

0229* 

0230 

0231 

0232 

0233 

0234 

0235 

« r> »» ;^ 
CCOO 

0237 
0238 
0239 
0240 



00256 

00257 

00260 

00261 

00262 

00263 

00264 

00265 

00266 

00267 

002 70 

00271 

00272 

00273 

00274 

00275 

00276 

00277 

00300 

00301 

00302 

00303 



060334 
070326 
003004 
040105 
07033! 
00172 7 
010203 
070325 

002400 
070002 
070003 
070004 
060331 
003004 
070330 
060326 
064334 
140001 
006004 
034330 
024277 
070222 



00304 060332 

00305 064341 

00306 114103 

00307 060333 
00310 064324 
0031! 114103 



00312 
00313 
00314 
00315 
00316 



060331 
003004 
002004 
064336 
114103 



00317 060332 

00320 064341 

00321 114103 



00322 
00323 

00324 
00325 
00326 
00000 
00001 
00103 

ttLfx ^r\ t 

00330 
00331 
00332 
00333 



102077 
024304 

000325 
000000 
000000 



tOWWtJKJD 

000000 

000000 

177716 
177776 



LDA .2 
STA ABSAD 
CMA^INA 
ADA DFEND 
STA TEMP 
ALF*ALF 
AND Ml 774 
STA RCLNG 

CLA 

STA 2B 
STA 3B 
STA 4B 
LDA TEMP 
CMA#INA 
STA CNTR 
LDA ABSAD 
LDB .2 
KLOOP ADA B*I 
INB 

ISZ CNTR 
JMP KLOOP 
STA CHSUM 

PMORE LDA N50 

LDB AFDFR 
JSB HSPDR#I 

LDA N2 
LDB SHREC 
JSB HSPDR#1 

LDA TEMP 

CMA^INA 

INA 

LDB .4 

JSB HSPDR^I 

LDA N50 
LDB AFDFR 
JSB HSPDR^i 

HLT 77B 
JMP PMORE 



SHREC 

RCLNG 

ABSAD 

A 

B 

HSPDR 

DEFBT 

CNTR 

TEMP 

N50 

N2 



DEF *-»-l 

NOP 
NOP 

EQU 0B 
E&U IB 
EQU 103B 
DEF BOOT 
NOP 
NOP 

DEC -50 
DEC -2 



SET BOOTSTRAP START ADDRESS 



SAVE BOOTSTRAP END ADDRESS 



SET PUNCH RECORD LENGTH 



SET COUNTER FOR CHECKSUM 



* GENERATE 

* CHECKSUM 

* FOR BBL 

* 



PUNCH LEADER 



PUNCH RECORD LENGTH, AbS ADDRS 



PUNCH BOOTSTRAP 



PUNCH TRAILER 



rSLIDE 70E] 
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0241 


00334 000002 


• 2 


OCT 


2 


0242 


00335 000003 


.3 


OCT 


3 


0243 


00336 000004 


• 4 


OCT 


4 


0244 


00337 000077 


B77 


OCT 


77 


0245 


00340 070036 


MASK 


OCT 


070036 


0246* 










0247 


00341 000342 


AFDFR 


DEF 


♦ ♦I 


0251 






LST 




0252* 










0253 






END 




** NO ERRORS* 









CSLIDE 70F] 



PAUfc 1312/ «IW 



^os-M Disc l^fsibeNr %e^srkkP 




154r^e 



ORG 1S400B 



u 

n 

74 

■,, r 



■ I 



V3 , 



M 



TRF~FIJLXTriii«n^B rcA^^^ RESIpfNT pORTIOrvS ; 

OF THt UlbC MONllUrt SYSTfcM, THE LOADER i b LUUAIEL ou SECTOK^X^^ 

T«ACK H UF Iht srbfEM OISC, IT 18 GENERAtfcU BY '"' ^ "'' "^ 

GET^TKTliTOR AMrXiPr5ISTS~UFl 



THE bYsren 



CD 

r7r 



THE 



INSTKUCTIUNS 



TRT 



RfcQ UIH ElJ FOR LOADING 

Crn^F' AD DH ESSES SPEClFYINl 



THE SYSTEM 

XlIAFriNG' ~ 



0362* 
2363* 



the: a DDR E^ St S He Q1^ rJ?f li" FOFf XOA n N G ' a R1 THF ' F L L d W I N G : 



3364* 

a.360* 

3366* 



(A) tiASt 

rn 



HAtt LINKAGES 



U H CUhE "ADDRESS 

(2) ^^IGH CLRE ADDRESS 

(3) DlbK ALDRESS OF ABSOLUTE 



CODE 



0367* 
Q368* 
0369* 



0370* 
S37i* 
Q672* 



(B) SYSIEM, HT RESIDENT MAIN 
(U Cow CURE ADDRESS 



CCRt ADDRESS 
Alf.LRtbS OF AtiSOLim. 



0373* 
0374* 
0375* 




mk 



^^i^^ VCRSteisi /* 




^376* 

£377 

0378 



l34if]0 001^0^0 
lb401 06/731 



START NOP 

LDfi DEFDY 



0380 
0331 



15403 
15404 



017570 
06/732 
077762 



JSB CNFGR 
LDB ASPBf 
STB SPCAfl 



0302 

03^3 
03b4 



lb405 017613 



CONFg. gUOTBTFAP 17X3 INSTk; 
GET APPRS OF DISC SPEC, BfH 
SET CURRENT SPBUF ADDRESS 



10406 
10407 



01/613 
01/613 



U18B 16410 01/613 
&3d6* 
0337 15411 064120 



JSB PLOAD 

JSB PLOAD 
JSB PLOAD 

TBl'TLTTAD 



LDB BtQlU 



2368 
C3<i9 
0390 



Ib4i2 
10413 
Ib4l4 



00/004 
07/310 
064117 



CHB 
STB 
LDB 



, INB 
CNTR 
BEUTti 



LOAD BP LINKAGES" 

LOAD HAIN SYSTEM 
LOAD 1/0 lABLES 

LOAD tX EC DOUBLETS 



GET_# OF EQU IPMENT 

TABLE' 

STORE 
GET FwA 



LO^'O Co Re 



0391 
0392 
3393 



i541S 
154 16 
15417 



0440&S 
16^001 
044061 



ENIKitS AND 

NtbAT IVE 

OF EUUIPMENT FABLt 



CNFGl ~iW 
LDA 
ADB 



• 2 

B.I 

• 2N 



A a J Al> M/#Rd OF e^T Cni^Y 



d394 
0395 
0396 



ir3^T 
0398 
0399 



lb420 
15421 
15422 

15424 
1542$ 



014u)/2 
070773 
050 774 
"F777^3~ 
0507/5 
07/764 



"ATnr 

STA 
CPA 

sttb 

CPA 
STB 



CHANL 

RUNDl 

S¥Fr 

RUND2 

SWP2 



^4ei 

D4i,;2 



15426 
15427 
15430 



0//304 
0440b6 
16^001 



SAVE i/U CHANNEL^ 
«RUn time DISC DA-TA ChNLr 

-trs; SAVE 

•RUN TIME DISC CMND ChULi 
-YES, SAVE 



"5TF 
ADB 
LDA 



EOCUR 
.3 
B,I ♦- 



a403 


15431 


0k»1727 


ALF,ALF 


0404 


15432 


010752 


AND M.377 


04&5 


15433 


070305 


STA EuPCD 



"Save curM^n t e q pT" Ta But a l li w t^ 5 

SAVE EGPT type code 



rci rnr 71 ai 



DOS-M ^iSC ReSl^eMT BOOTVrl«.Af» 



HAGL \ii26 »iid 






g4g; 

0409 
0410 

0412 
0413 
U414 



n 0«»i5 

17 0416 

M 0418 

' 4 2419 

16* 42Kr 

1/ 3421 

18 fl 4 V' 2 



?i 



S423 
6424 
G425 



2? 2426 
?3 J427 

?4 



C428 



0429 
^431* 



^4v>2 
S4vJ3 
04^4 



0436 
0437 



2538 
2439 
Q440 



5-' I JR^ 
isj 0442 
i"! 2443 



Se}44U 

C446 



Q447 
£3^49 



0450* 
S*451 

04b2 



"I 0453 
'H 0454 
■' 0455 



? n456 
( 457* 



'^458 



5459 
2460 
0461 



5434 
5435 



05i006i^ 
02/460 
U53765 



CPA 
J«P 




CNF62 



CPA 
J MP 
LDB 



• 5 
CNF64 

DISK 

CNF63 

EUCUh 



/310| 
02/415 I 



544/ 02/*??? 



IS2 

JMP 



.175 
CNT« 
CNF61 




044052 
1600t(»l 

02.J7/3 
03d7/4 

i7l»001 



CNF 



JHP CNI^B7 



■SYSTEM TtLtTYPfc? 

■^YES 

-DISC ? 
-YES 



xncr to next "Eqpwt t a ei e e rr h y 

CHECKED ALL ENTRIES? 
-NO 

■-^TEsr"-"^ - 



63 



ADB 
LDA 



.!N 

firl 



TDTT 
lOR 
STA 



CHANL 
RUNOl 
8rl 



SET Disc EQPT TABLE AT HUN liMt 



0637/3 
073302 

002004 



LDA 
STA 
INA 



CMANL" 
6ENDI 



73303 

3;/4 

07V/3 



b460 

0461 

5402^ 

5463" 

5464 



"STA 
LDA 
STA 



GIN12 
RUNDl 
CMANL 



06/3 

16*5001 

fd7076ii 



tNF(>4 



LDB 
LDA 
STA 



EQCUH 

DVAUK 



164000 
01/5/0 



LDB 
JSb 



CNF6H 



SAVE UISC 1/U CHN2 AT GEN. liMt 

SAVE GEN, Disc CMNd" CHNL 
SET CHANa KUN TIME DISC CHNL 



S^AVfc^ iJH^VEK ENTRr POIM 
"GET CONFrGURAriON STOP PUiNT 



5465 
n^i66 
5467 



063305 
0bte)060 
02/440 



LDA 
CPA 
JMP 



TUFCD" 
.5 
CNFG2 



5471 
5472 



006004 
160001 
0337/3 



TNlT 

LDA 

lOR 



BrI 
CHANL 



WT7T 

64/4 

6475 



1716001 

000004 
063747 



TTX 

INB 
LDA 



^7T 



^SPJK 



5476 
6477 

5500 



170001 
006004 
00«)004 



STA~ 

INB 

CMAf 



E7T 



INA 



5502 
"jb03 



170001 
06/304 
07/311 



"5TX 
LDB 
STB 



55k)4 02/440 



JHF 



^71 
EUCuN 
EUDSK 
TrNFG2 



GET EUPMT fYPE CODE 
•SYSTEM TELETYPE? 
-YES 
-No/ MUST BE DISC 

CONFI GURE DMA CNTRL \mOHQ 
AND~^fOKE 

* SET + AND - 

* - SECTDWr/TRTCK ~ 

* IN 

^ DISC DRIVER 

* ""' 

SAVt ADDRESS OF 

DISC EQPMT Table 



6505 060154 CNpe? LDA BDSCU 



e0$irfiifv€ 



5 06 
5b '4 7 



0^1722 
010767 



6510 033774 

5511 001727 

5512 001723 



ALf- rHAL 
AND M ,7 4 
I OR RUNDl 
ALF. ALF 
ALFfRAR 



6513 07kilb4 



6514 063763 



STA BDSCg 



LDA 



5515 06/302 
bblf 01/606 
5517 063764 



LDB "6END1 
JSB INSWP 
LDA SWP2 



* SET RUN TIME 

* DISC CHANNEL 

* 



* SET N£l« ENTRIES 

* IN SYS GEN, TIME 

* DISC CHANNEL 



r-r»i TTM- -7in-i 



f-Abt kil29 #10 



DOS-M 1>Z%C ^€Sthei>ir B^OTST/^A 



i 



ii463_ 

1J~464* 

a4bb 

fci4 66 

11467- 

0468 
0469 



13528 



06/ Ji03 
01/606 



LOB 
JSB 



6£:N02 
INSMP 



INTERRUPT TABLt LOCAliONb 



0470 

2471* 

C472 

0474 
0475 
3476 
0477 
G478 

~wrrw~' 

S480 
04dl 
b482 
0483 
0484 

8486* 

'I4d7 



ibsil? 
lbD23 
15$;24 
lb525 

10^27 



k»0^4^? 
idb/7?A 

wuene 

06«i3U 
&6/77Q 



CLA 
LDB 
JSf 
IDA 
tSB 



f<UNlil 
TnIWI'" 
EQCSK 
RUN02 



15*330 
15531 
16532 
15533 
1 1>6^4 
15535 
15536 
15537 
15540 
15541 
15542 

15543 
15544 
15545 



01/6ki6 

06/763 

0060(33 
02/540 
044055 
16i&0to I 
02i>7/4 
033302 

06/764 

006003 

02/545" 

023775 

0333k^3 

170001" 



JSB INSWP 
LDB SrtPl 



JMP 
A0B 



$MAP2 
• 2 



* SfcT RUN llMt 

* ' DISC CHANNELS 

* IN 

* INTERKUPT TABLE 



~* 

* SET NEW 170 CHANNELS 

* 



blHAP2 



TWfTWTl — 
XOR RUNDl 
lOR GENUl 



LDB SWP2 
SZBrRSS 
TffF'UWFSU 
XOR RUND2 
lOR GEND2 
9TA H,l 



IN EQUIPHENT TABLE ENThTES 



Oi- DEVlCEii 



SWAPPED 



* "irr TH ~R UN T I HE ¥r S C 

* 



04ti9 
0490 
0491 
0492 
0493 



15546 063776 

15547 001200 



SiiipSU LOA 61}RV« 



155jI? 
15551 

15553 
15554 



06/772 
005003 
00<i004 
064155 

070155 



RAt ~ 
LDB 6HHSK 
SZBrRSS «4- 



C494 

ti455 
U496 



INA 
LDB 
STA 



Bsysc 

BSY3C 



15555 
15556 
15557 



054175 
07tol/5 
0064kf0 



0497 
0498 
0499 



CPB 
STA 
CLB 



6UD5C 
BUDSC 



?AtK B6«T«TJl#k1»f«^ OP ? 

SET RUN TihE SYS SU8CHNL 



15560 
15561 
15552 



050175 
064U5 

074200 



CPA 
LDB 
STB 



05«/d 

3581 

0502 

0503 

8504* 

0505 

0506* 



i55o3 
15564 
155o5 
15566 



04/757 

074157 
0641/5 



ADB 
STB 
LDB 



074101 
15567 124003 



BUDSC 
BSYBf' 
BDSCL 

»400 

BUNTS 

BUDSC 



SYS SC « USER SC? 
-YES* 

SET DISCL 



«= STSTEM NEXT IRK/SCIH 



STB BCDSC 
JMP 3^,1 



GO START liOSi 



s^srer^ 



0507 
0508^ 
1^509 



15570 

153/1 

TWTJ 



00(^000 
05/730 
127570 



CNPGR 



NOP 
CPB 



DVAiJW 



0510 15573 03/730 



3512 

C^13 

0515 
3ol6 
2^517 



jMP~CNreF,f 

ISZ DVADh 
LDA DVADR^i 



15575 002021 

15576 82/571 

15577 013766 
T5600 002002 

15601 027571 

15602 16«$7^0 



DONE CONFIGUKiNG THIS l>KiVEK^ 

■" .YEs' "' -. - - — - 

-NO, INCR TO NEXT iNSTHUCTiON 
LOAD INSTRUCTION 



SSA,RSS 
JriP CNFGH + l 
^ND_^ASK 

SZA "~ 

JMP 
LDA 



CNF3R41 
DVADR, 1 



* CHECK IK INSTRUCl ION 

* IS I/O 

* FUR DEVICE (EXCLUliiNG DHAJ 

-YtS. 



CSLIDF 7KJ 



I>OS«M Disc J^csi^f 



HAGK yi3kJ <*10 



mmm 



( 



^516 

0520 

0b22 
U523 

3S>25_ 



I 5 *> 35 027571 

15607 044 U4 5 

lb61{!! 044201 

it)bU 170001 

T5nn~5 12/606 



ADA CHANC 
STA OVAOHrl 
JffP CNFG)«*r 



C0NF16UKE 
kHi) STUKE 



lNSlf<UCTICjN 



USW*" NOP 

" Aim"".«N 

ACB 6iNT6 

STA B>l 

JHF INSNPiT 



* TNTS SUBkOUTINE 

* IS USED TO SWAP 

* INTERt^UPT TABLE ENTHIES 



Ob^a lb613 00U0k)0 HLOAU NOP 



i3| 6529 
'1 0530 
'H 0b3i 



lbftl4 
16615 
15616 



16/762 
03/762 
16^762 



LDB SPCA|},1 
ISZ 6PCAC 
L5A SPCAfifl 



•»'* * H#A» R»«.T ,w tf- 



Ub32 


15hi7 


P3/762 


0533 


lo62? 


01^)3304 


0534 


ibOi^l 


04«60lf)i 


0535 


15622 


005225 


0536 


15623 


106702 


i}537 


15624 


1066102 



ISZ SPCAC 
CMArCCEf INA 
ADA B 



CLC 2 
0TB 2 



2o38 

0539 
,3540* 



15625 
15626 



16/762 
03/762 



LDB SPCALfl 
ISZ SPCAIl 



GET LOW COHE ADDKEbS 

INCH CURRENT SPBUF ADDHE5S 

QET HIGH CORE ACIiRE SS 

INCH CURRENT SPBUF ADDKtii'b 
COHPLEMENTr SET DIKECTION Bil 
St T_ A _« TOTAL KOHD COUiST 
SET blREiCtldN BIT INCURE ADtflt 

SET HEHO RY ADDRESS REGISTER 

GET D I S K " A DU R £ "S S OF A B S U L J T t C U D" 

INCR CURRENT SPHUF ADliKESS 



0541 
S542 
^543 



15627 
15630 
15631 



002(»2l 
12/613 
04^754 



StQAi> SSA 
JMP 
ADA 



3544 

0545 
0546 



rRSS 
PLOAiJ,! 
P,128 



15632 
15633 
15t}34 



073761 

002020 
U02400 



STA 
SSA 
CLA 



RECNT 



SKIP - HORE SECTORS TO LOAD 

RETURf^ - THIS SECTION LOADED 

ADJUST FOR NEXT COUNT 

SET REMAINING COUNT" 

SKIP - LESS THAN I2d wOKUb 



0548 
0549 



1663S 
15636 
15637 



04.J753 

102702 
102602 



STC 
OTA 



2 

2 



SET A « CURRENT SECTOR CUUNi 



SET WORD COUNT 



0550 
0551 
0552 



1564fii 
15641 
15642 



0619001 
001767 
013752 



REGISTEK 

"adr^ 



0553 
8554 
0555 



15643 
15644 
15645 



102600 
103700 
063756 



lska 



LDA 6 LOAD CURRENT DISK 
ALF,CLE,ALF ROTATE TO LO BITS, 
AND ^,377 ^N p ISOLA TE TRK# 



IH]0 A 








0>C 



LDA SKCMD 



OUTPUT TRK# 

TO DATA CH AN N £ L 




0556 

0557 
0558 



15646 
15647 
15656 



0337/6 
106701 
102601 



0559 
0560 
0561 



lb63l 

15652 
15653 



103701 
1023i£)0 
02/662 



lOR 
( OTA 



BDRV# 



LOAD SEEK COMMAND 
INCLUDE drive' #' 



T — 
i _ 

XtSi 



8FS 
JMP 







OUTPUl SEEK/ALDRESb CMND 

to COMMAND CHANNEL 
CHECK DATA ChNL FLAG, 




0562 
0553 
0564 
0565 
0566 
0567 



15654 
15655 
15656 



05^001 
0U752 
043751 



LDA 
AND 
ADA 



6 

^".377 

#SPTN 



SET_ 
DISK 



ADDKtSb iNlQ A 



15657 
15660 
15661 



002021 
033757 
002020 



SSA 

lOR 

SSA 



• 400 



LOOP UNTIL 

LOAD "current 

ISOLATE SECTOR* 
ADD NE6 #SCTRS/TRK 
CHECK IF SCTRM > #SCTKS/ ThK 
-YES/ SET LOWER HEAD# 



0566 

. o7ta 



15662 
1 u663 
156rjd 



043747 
0337/2 

1V}2600 



"¥57T 
0572 
3o73 



T5^^5" 
15666 
15667 



103700- 

102301 

02/666 




-NO, ADD J»SCIRS/TRK BACK 
INCLUDE SYS HEAD* MASK 
OUTPUT HE AD/SEC TOk ^ 



"i"N 



TXT DATA CHANNlL 



CHECK CMND CHNL FLAG, 
WAIT UNTIL SET 



> 



... S&€K. 



r^i inF 7ini 



DOft-M Ibise lecsir^rMr 



PAGt kU;?l tflk) 4 




^b74 
0t)75 
Jb76 
t)b77 
UO70 

■tb79 

8581 

** '■» V O 



io670 
15671 

n6/3 
ibn74 

15676 
15677 



01/714 
06^7b6 

k);5>57 76 

10J7idit4 

TWe7Mi 

li«}«i7»6 

lWi>7^l 



JSB 8STAT* 
IDA ROCHO 
" BURVJil" 



G 



otaT 



STC e,c 



LUAD HEAD COMHAND 

Tnc U| DJE PHI tf£.» 

OUTPlIf COMMAND ^CK fKe/Kb 



T57W 
1-57^2 



01/714 



STC 6rC 
STC WC 



INU'IATE DMA 

INUIATE DATA TRANSfEH 



i35S5 
C5d6 
(3587 



157143 
i;}7ici4 
157^5 



0U752 
05^750 





Sl^S I 
JMP *»i 
JSB BSTAI 




LOA 8 



AND r^Z77 

CPA #SPCy 



S59i 
0^392 



15706 
lt57kJ7 
15710 



0i^24k)5 
060700 



OLA, iNArKSI 
LDA ^MASK 



15711 
15712 



044000 
064761 



ADB 
IDA 



A 
RfcCNT 



0593 15713 02/627 



JMP SLOAD 



CHECK CMND CHNL FLAG, 
WA f f UNT i L ot T 

xu A D ■ C MFEnT D IS^ AFiprSB" TnTQ '^^ — 

AND ISOLATE 
LHECK It LASt SELTUK ON QVL 

""^"yTs " 

-NO 

INCH "to NEXT fl ISC A OOKEbS'CfTt/'i^ V 
GET REMAINING COUNT 
LOAD NEXT 




0^i0000 
000000 
000000 



#SPiK 
»SPCY NOP 
ifSpTN NOP 



06i*l 



2619 
2620 



0621 
0o22 
0023 



16752 0i^0J/r 
107b3 17/600 
lb7t)4 0002b90 
T^T5r5"0"3«0k}0 

15756 02ki000 

15757 000400 



f*.3// 
N,l2tt 
P. 12a 

skcmd 

N£CMD 
• 400 



TTCT 
DEC 

DEC 

OCT 
OCT 
OCT 



"377 - 

-128 
128 
~03ir000 

020000 
400 



c 



'it)2 4 

625 

1^626 



15760 
15/61 
15762 



00U35i 
0i4kJ000 
000000 



»fASK OCT 
HECM OCT 
SHCAD OCT 



351 



C627* 






S628 


15300 


SPBf" EQU 


0629 


15302 


&END1 EQU 



lo'u4;n^ CRS. 

*5CT|?/TRK ( piy^.^rf) 

#SCTR/CYL - 1 

NE6 # SCTKS/TKK(.fV*''<»/J 



SEEK COMMAND 

HEAD COMMAND 

LOWEP H EAD» BIT^ _ 

! NGH , TkK J^MASK '" 

CURHENT REMAINING COUNT 

CURRENT DISK SPEC. dUPI^EK AiJi,k 



t5300b 
SHeF+2 



r-oi rrxtr -Tnr--i 



PAGt W13i? #ia 



Dos-M ^isc Rfti^CMr Bootstrap 



i 



1 

40 
41 
4? 
43 



1 


l!3.5fi?3 


bji:ND2 


EQU 


SPBI'+i 




^ "feb^: 


16304 


t&cuk 


£0U 


SPBF+4 




003i 


li)505 


tUPCi; 


EUU 


SP8f-*5 




iJ04^ 


I'j.'ia 


thT*< 


EQU 


SHBI'+a 




i)C.»54 


Ibdll 


tCOSK 


EOU 


SKBh+y 




i 0635* 












! S6;36 


0^(953 


^ 


EQU 


S38 \ 




L 0b37 


00945 


«eN 


EOU 


#-6 \ 





Q63d 
0639 
0640 



00(^b2 
tf<ayb5 



.2K EQU #-2 
.IN EQU *-l 
.2 EOU #*2 



&64i 
£642 
C643 



2644 
C64b 
C646* 



6}0idb6 
0vi060 
00066 

"MUTT 
000/2 



.3 EQU ^*Z 

.8 EQU #*8 

• 171^ BQU n*ii 



~F~JT 
f .77 



EQU #+l4 
EOU ^+15 



6647 

0646 
0649 



00100 
00U5 
00U7 



bsybf 

BEoib 



EOU #+13 
EOU •♦!& 




Q6t>0 
C651 
2652 



"i3n3T2¥' 

00154 

0idio5 



bEQltf 
bCSCU 

bSYbc 



EOU i-Hb 
EQU •♦44 
EQU •♦4b 



0653 


0Ulb7 


BlNTS 


EQU 


i*47 


t'654 


00160 


BSNTS 


EQU 


#44a 


^ ^655 


00161 


BCCSC 


EQU 


• ♦49 



0bb7 
0658 



00176 
0020(!! 
002U1 



bCSCL 
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Driver "Continuation" Section Address 



Unit U 



Equipment Typ^ fnn^ 



Channel n 



$TATV$ 



(saved PQR pBIYgR yy,:) 



■■(SAVED FOR driver llfiF) 

Request Return Address 
Request Code 



■Current I/O Request Conti^q^ Vfni^|> 
Request Buff er Address 



Request Buffer Length 



Temporary or Disc Track » 
Temporary or Start in6 Sector it 



Temporary Storage for Driver 



JlePER r i SM QRY Address of Main Driver Ai^ .- ^ 



JlE PER Memory Address of DRiy p, ^ (|^, ^^.. p ^^ ^^ 



i^J^EIEI; 




0'S IF 

core- 
resident 



lilllg 



Available 

For 

Driver 

Temporary 




R 
Unit # 

&HANNEL # 



Av 



1 if dma channel required. 

1 if driver type is core-resident. 

May be used for sub-channel addressing. 

I/O SELECT CODE FOR DEVICE (LOWER NUMBER IF MULTIBOARD 
INTERFACE.) 




) 



■ - Unit NOT busy and available 

- 1 - Unit DISABLED (down) V /THIS FIEU 
» 2 - Unit busy \^f %j by 

- 3 - Unit waiting for an available DMA channelK SYSTEM 
Status - Actual or simulated unit status at end of operation. 

(Driver must set this field) 
Equipment Type Code - Identifies type of device and associated software 
driver. Assigned equ ipment type codes in octal are 
100-07 Papter TyTe Devices ] 

00 Teleprinter 

01 Punched Tape Reader 

02 High Speed Punch 
05 Teletype (System ) 

I 10-17 Unit RECo RplivicEsI^ 



Reserved for Plotter 
-^12 Line Printer 
15 Mark Sense Card Reader 



20-37 Magnetic Tape/Mass Storage and other devices 

-™-. -J£APA8LE OF both INPUT ^fift OUTPUT. 



1] 



22 3030 Magnetic Tape 
31 Moving-Head Disc 

For equipment type codes 1 through 17, odd number indicate input devices 

and even number indicate output devices ( except 05, w hich is both iMPnr 
I MDJIUIEUI) . 



CSLIDE AP-23 



DEVICE REFERFNCF TARI F FORMAT 



tACH ENTRY IN THIS TABLE REQUIRES ONLY ONE WORD IN MEMORY, 

The value of each entry (decimal number, 1-63) associates 
A Logical Unit Niimbfr with an Equtpmfnt TtBtP fmtp.y for 
THE System IN the following manner: 



SEQUENCE 

IN 

MEMORY TABLE 



2 
3 

^ 

5 

6 

7-63 



LOGICAL 
UNIT # 



1 
2 
3 
A 
5 
6 
7-63 



FUNCTION 



System Teleprinter 
User Mass Storage 
System Mass Storage 
Standard Punch Device 
Standard Input Device 
Standard List Device 
Any Device 



INTERRUPT TARI F FORMAT 

Each entry in this table requires only one word in memory 

AND is associated WITH EACH I/O CHANNEL IN THE COMPUTER 

(Starting with ujcajtonJB} which can cause an interrupt. 
Each location in this table has an entry value. Memory, 

LOCATIONS ARE ASSOCIATED IN CONSECUTIVE INCREASING ORDER 
WITH AN I/O CHANNEL. TaBLE VALUES ARE ZERO FOR AN I/O 
CHANNEL NOT REQUIRING INTERRUPT. I/O CHANNELS REQUIRING 
INTERRUPT CONTAIN THE SlART Addrfss OF THE FqUTPMFNT TarI F 

Entry of the associated device. 



"UO tjKq^*^^ 



'1 

A -~ 

\\ 



lo 



A& Aoc. "*"""-^ 



4, ^^>iy^^ ^ 



CSLIDE AP-3D 



EXEC Mqnill F nnil BLFT TARI F FnRMAT 



(TWO WORDS PER DISC RESIDENT EXEC MODULE) 



WORD 
#1 



# SECTORS - 1 



15-11 



EXEC MODULE ID # 



10-0 



WORD 
#2 



START TRACK § 



15-8 



START SECTOR # 



7-1 



CSLIDE kP-m 



SYSTEfl PIRFfTnRY LI.STINR FOR m^M GENFRATinN FX/^^Pl r 



MAME TYPE 

SUBCHAN=1 

$EX03 XS 

SEX04 

SEX05 

$EX07 

$EX08 

SEX09 

$EX10 

SEX12 

SEX13 

SEX14 

SEX15 

SEXl 6 

se:xi9 

SEX20 



SCTRS DISC ORG PROG LIMITS 



XS 

XS 

XS 

XS 

XS 

XS 

XS 

XS 

XS 

XS 

XS 

XS 

XS 



DVR01 DR 
DVR02 DR 
DVR22 DR 



LOADR 

JOBPR 

ASMB 

ASMBD 

ASMBl 

ASMB2 

ASMB3 

ASMB4 

ASMB5 

FTN 

FTN01 

FTN02 

^TN03 

FTN04 

LIBRY 



UM 

UM 

UM 

US 

US 

US 

US 

US 

US 

UM 

US 

US 

US 

us 

LB 



0002 

0004 

0002 

0002 

0002 

0003 

0002 

0002 

0004 

0004 

0003 

0002 

0003 

0003 



B.P. LIMITS ENTRY LIBR. P-BIT 



0003 
0003 

3m^ 



T001 

T001 

T001 

T001 

T001 

T00i 

T002 

T002 

T002 

T002 

T002 

T002 

T002 

T002 



01 1 

013 

017 

019 

021 

023 

002 

004 

006 

010 

014 

017 

019 



07567 

07567 

07567 

07567 

07567 

07567 

07567 

07567 

07567 

07567 

07567 

07567 

07567 



0032 

0038 

0023 

0004 

0006 

0007 

0003 

0004 

0006 

0006 

0031 

0025 

0024 

0025 

0147 



T003 
T003 

T003 

T004 

T006 

T007 

T007 

T00 7 

T008 

T008 

T008 

T008 

T008 

T010 

T011 

T012 

T013 



022 07SA7 



001 
00 4 
7 

012 
020 
010 
009 
013 
019 
002 
005 
009 
015 
021 
00 4 
00 5 
005 
007 



10241 

10241 

.10241 

12000 

12000 

12000 

17127 

17366 

17345 

1 7473 

17366 

17345 

12000 

13254 

13254 

13254 

13254 



07624 

101 76 

07745 

07746 

07732 

1 1 42 

07745 

07761 

10223 

10241 

10153 

07722 

10107 



10555 

10443 

1 1075 

21032 

22463 

17120 

1 7647 

20542 

20550 

1 7771 

20027 

20425 

13127 

22120 

21027 

20600 

20 7 50 



00732 
00 732 
00732 
00 732 
00732 
00732 
00732 
00732 
00732 
00732 
00732 
00732 
00732 
,00732 
01000 
01000 
01000 



00733 

00741 

00733 

00 733 

00 733 

00763 

00733 

00733 

00754 

00 751 

00763 

00733 

01000 

£07^1- 



01002 
01002 
01002 



01002 

01002 

01002 

01362 

01362 

01362 

01362 

01362 

01362 

01002 

01047 

01047 

01047 

01047 



01425 

01414 

01362 

01363 

01424 

01 410 

01363 

01371 

01 40 4 

01047 

01 502 

01356 

01277 

01360 



07567 

07567 

07567 

07567 

07567 

07567 

07567 

07567 

07567 

07567 

07567 

07567 

07567 



10241 

10241 

10241 

12000 

12000 

1 6522 

1 7442 

17366 

17351 

1 7630 

1 7366 

17351 

12000 

1 6550 

13741 

15117 

13 702 



07624 

101 76 

07745 

07746 

07732 

101 42 

07745 

07761 

10223 

10241 

101 53 

07722 
10107 

12-L4X« 



10555 

10443 

110 7 5 

21032 

22463 

1 7I2(^ 

17647 

20542 

20 5 50 

17 7 7! 

20027 

20425 

1312 7 

22120 

21027 

20600 

20750 



EQUIPHFNTTflpiPlfcjfli,^ 

J EG) 

Et^T 01 CH 11 DVR05 R U0 S0 

'qT 03 PH !' ^^^^^ ^ U0 I0 

^ai 03 CH 14 DVR31 D R U0 S0 

R^T f ^ ^"^ ^^ ^^^02 U0 I0 

F:QT 05 CH 22 DVR22 D U0 S0 



LOGICAniNTTTAPIFirTn^ 



:LU 

LU01 

LU02 

LU03 

LU0 4 

LU05 

1 T im ^ 

LU07 



EQ T01 

EQT03 

EQT03 

EQT0 4 

EQT02 

EQT01 

EQT0 5 



CSLIDE AP-S: 



TORY DUMP FOR nnsM ■<;y.<;tfm r^e A TT ^ N ?m ?\ f 






COREDUHPi 



M4B3t 



00gg04«.g07S66 



^ 'bP^ 



9089401 
9»00«50t 



^^"^^^^""^^^^^^^^^TtlM^^ 



0e0#60t 

g,g0070t 

mmmt 

0001101 

0001201 
000130? 
0001401 
000}5@$ 
000160? 

0001701 

0_0_021_0j 

«00^33t 

0j00?4f I 
000?50t 



177700 
177775 



00000$ 



177766 
177776 



177767 
177777 
00t»t7 

g0g8y7_ 



177770 

000000 



177771 
000001 



1 1 4S32 



"i-itiiii^' 



Hl^l^^;:.ie^ 



177772 

000002 




i7777Z 

000003 



000001 



;'7:7, 



\7777a 

000004 

IWIOT 






.gjiiiiit: 



x|gSsi,gggSJ-,,,?^^«^f!i 00M00--p0ppeTO0? 

-^^^^'B^ J^«00 000000 9fl000g p,0f,«00 00gg00 




»itir00 

000000 

01^0046 
013000 
007366 



fij 



000000 
00000|f 



000000 000000 



i5*^«aBEClsEIO 



000000 
000000 

000000 

"00 > 361 



mmm 

060307 

013001 
007362 



000001 



000030 
000000 
000000 



00000 1 

■0073?T 



0#00#0 

mmm 



00736? 

01 



021450 
007364 



0^3i^i3. 



000000 



mmm mmm mmB0 m mm , : mm$ 0:«f0i^Wi:|f 7:777 






W?77% 

000732 
00C'000 



001000 

000001 



t033a7 

010241 
000000 




^€?l^i__04 6102 7iA2\\7 021450 



001004 
002024 



w. 



000 •^001 
0003J0J 

0r 901 

/*"!40s 
000 3^5_» t 

}000'":^6«T 

l00^370t 

|0^400S 

;0>0~4'|'0i" 

0gg*430t' 

00?f44'f r 

00C?4»?g2 
0004 6-g s 

n t^ ■'■ ^ I?- ^ ". 
_g« y_4 01 

. ^^^V'^901 

•'^M>. 2 

^ PFI^ f {«! 
f' Vi ift A / (S * 



«5?0000 
044456 
036164 



036173 

031062 
000#00 



000723 
0^0000 
«46|17 



0^1120 051000 036146 

000000 037501 051503 

l.U£i?- 036137 000000 

033403 000000 0003 i 2 

03«4ft 0^7117 041524 



050521 
04U«6 
036164 
04^014 



01^0^0 
010463 



001002 



m^m^::n:mMmi. 



000000 

000003 

050521 



036137 
043114 

000000 



000000 
17777! 

8^00000 



0!^33^7 



000000 

000004 

J)50421 

0ii0fi0 

043400 

l4- 



042101 
000000 
177750 
000000 



000000 
000002 
044456 

036137 



000000 

047000 
037502 

001534 
0«^II6? 

000001 

031461 



050521 050421 
03l"41l 

000000 

0Siti0 



001633 

00{^000 



040523 
036137 
047103 



04i4$6 
#3*llf 

046502 
000000 
047000 



044456 

031062 
0«80it 

"020000 



000006 

008001 



031461 

:0t0:€s-00 



t1fBtT7 



^^iiijgii^ 



037501 051515 

177610 020040 92mA^ 02^40 
030040 090000 01^0000 000000 



iiigigrr 



000««0 

MMMm 



000000 
000000 
000000 



000000 
000000 
000000 



000005 
020000 

037514 

MMML 



000000 

037515 
051524 



000000 

000000 

000000 



000000 
003463 
177777 

01 



"^raw^l— fBwarj 



000000 

051531 
046000 



000000" 

i)00000 

\77777 



050521 
046400 

036137 



^17717 

~0M¥vTS 





C502653 
^•03143 



00244» 
004446 
000800 



003244 003345 003] 77 

002657 002661 002663 

_gg2 576 002700 00Pft.-si 

0«»«^0 000#00 90»000 



001714 
002665 
002521 






0PI2222 
0f^4305 
fl43l 2 
1304135 
004131 
_0«4146_ 



:0#gi^ :...ffP 



002637 
001736 
0fl43l3 



g#80 g04^7T 



004124 

004132 
004147 



004262 
081726 
004310 



004005 
004133 
003607 



004151 
001723 
004311 



004376 

000000 



003563 
002553 

003130 



000000 

00450511 



004044 
003214 
003117 



0i*2212 
003207 

004243 






004#24 
004134 
002013 



001746 
004300 
^4274 
004136 
004270 
003743 



004034 

004301 
004 150 

00'"403r 



01*«0#0 J[£^££« 



USft^K^ 






004275 
103575 



xigggn ^-.^-^9T-H«^.ir-;.^^^ f ' A::;;- ^^^^^^^ 



004125 
0*f4307 
'3kJ4126 
~W4I^7^ 
004130 
^03325 



004304 
004272 
id^4i27 

004146 







CfSl FHF AP-Ki 





2>ISC RM.o8A/r x/o T>m^ffii B.A 



^*^kA^^ 



a0g7?4 066330 g063iS (»MftHfl< 006464 




0g0770i 
J W0gH 
001^102 

00iliii 

00J0S0I 
g0i04gN 
0010f50: 
001 ^601 
0010708 
0011001 

001110 8 

001 t 30s 

001 140f 

001 1501 

001160^ 

0011701 

001 :?« SI? 

001?::«« 

001?30^g 

00i?ii0? 

0012501 

^' ^^^* 

f-y^ 01 
i300l 

0013101 
00i3a0V 

00L330t 
001 340 t 
«0T350T 

001. 5'«»0S 

00i?!;p?i 



LM000 
_]41 
0?1023 



000000 



000000 
000000 
000000 



000000 



000000 000000 



W54^4f 

0?0446 
0)4645 
0P2263 



015041 
014054 
0140*0 

TTsTsT 

013627 
0g04g ft 
01?0«^4 

01314S 
015755 



0t«43g 

020447 
020453 
1 5753 



015570 

01543? 

015756 

0222*5 

022271 

014432 

017622" 

015104 

017157 



0i4i36 
014055 

012063 
013140 
013161 

"017412 
016010 

0203^6 



00140iT 
00141 ^« 

00142f f 

00l43'ii" 

^n <* ^ i^ I 

0^ ! i5i s 
00T4^'f jT 
00 1 4/ i I 

00 1 500 1 



0t64M 
«?16372 
22177 

013104 
021541 

0?IfM 

020441 

02.077 7 

020353 

017661 

017077 



022214 
015433 
015343 
"0l^I«6 
022267 
US442 

0i64iir 

016422 
017156 



000000 
012000 
015465 

0t43i# 

020450 
015217 
ig ^[ 1 73 

014463 
014056 

jt50#r 

10T2636~ 
013166 
021647 
0T6276 
013163 
115427 



000000 
000000 
000000 



0iiffr 

000000 



00000 
00000¥ 







022052 
015434 
022326 



022325 
022272 
014454 

01512: 

017606 
______^022203 

W5?^^2-ii3fTirr 

013174 
022207 

022215" 
013135 
021540 



017624 
014302 

:020iirt 

020451 
015256 
017625 

m40Bm 

~013152 
016242 
02075j;^ 

015:427 

015266 
021026 
015624 



000000 



020315 
014735 






022175 
022213 



000000 " 



00^1^0^ 
000000 






020465 

020442 

020*53 

1T3273" 

017542 

117112 



012447 
021461 

014351 

"02000T 



002305 
0t«t3l 

Til53Tr 
022463 
015444 

015720 
0ia722 

■0?^0irr" 

013010 
021474 



020452 
017674 
020427 

014050 

016551 
013142 
021016 
0l*il7 
012645 

_015317 

015443 
015227 
020323 



'■MMIM 



022202 
U5037 

:0l-ii0t;.. 



02??7r~ 

022314 
020274 

■0T«T«T~ 
022464 
022205 



021015 
017377 

014435 

liliil- 

014llt2 

.0i0ii4^:^ 

013435 
013433 
0J^7427 

015675 

015431 
020324 



014124 
017621 
014370 



014051 

01362 

013434 

021001 

"illiii 
«i0iii: 



015126 
014623 

015557 
020445 

017661 
014353 



015430 
'^21042 
020325 

022320 
02001$ 



Bt4m7 



013147 
013170 
^3126 

■■^^ii;ii27 
tfW4S2 

013164 

022264 




USSK^ 




022201 
022212 

^fHT6rr 

016575 
016721 



016411 
016417 

022204 
9222^10 

• ^16241 
021543 
116721 



^t043ir-^i2iwir~ ^fppii 



#ltii:i 

113276 
017107 



012214 
0210123 



00151 0s 
00i^p0i 
00J_5_30j 
001540"* 
901550S 
001 560 f 
00 5^70$ 
00 01 

00nn'?>rr' 

J 

"0016^01 



013267 

^022034 
T^lTiT 

120315 

142703 

146305 

125240 

1 20240 

150240 

190240 

1?0240 



fi»t7101 



140731 
152305 



120322 
147720 
120240 

120240 
120240 
120240 



017624 
017423 

~rr7TI0 ST71W« 
013275 017305 
M?^? 22 146701 
T2B2T5" 
146323 
143317 
14224ir 



^^«^40 f202M 



154640 
120301 
142240 

T4270r 

142722 

■^ ""^ '*' ^ ^ -^ ■*' 

120240 
125215 
120240 
120240 



140724 

120240 
1 05252 
120240 



T?0f4F 



"TTTTST 
017421 
017424 

~rT7T0T 
117436 
152240 

"T05?5r 
147640 
151240 

1^M41- 
144717 

% 2024 



istrfft 

017111 
017422 



016414 

016420 

151110^ 

022174 

02220* 

021534 
013154 

~mwmr~ 



0176i^0 
317632 



urt^HA®s 



01 

0200i7:v 

017112 
017110 

iJi/102 0i/ir4- 

021^07 021*63 




022036 

022211 

12r21'66'4 




120240 
120240 

220240 

1 2 

'W33 



143317 

"T?f3Tr 
141305 
140640 
T10?40- 
147256 
120240 



«01650t 



120240 
120240 
120240 



I5ie40 

14/320 
120323 
151711 
T1025ir 
120240 
1202^40 



021542 

020527 

-0i^liSSiag 

Ul/iS« 
017571 
017106 
0132/ 

120302 
T5?7 



"120240 
12024^ 
12024!^ 

xMMm 



142714 
147307 

120240 




¥33*35 073*46 



124630 054103 027754 

C^LIDE.AP-/] 




103111 
"04"4045 












027714 



n4552 



0tr7a6 



040J?0J? 



002020 
164204 



0fl1730l 

™ ™ 1 ^ 4 ™ S 

0017501 



027714 
0277t4 
ta7t34 



027714 
114901 



103101. 
074240 
040254 



060261 
074260 
«l77aNi 



002»l»2 
124944 



027714 
063634 
192706 



000036 

00S 520 
002020 



160B57 
017746 
li7*3i 



102101 
102201 
037746 



0017601 
00l77#f 



«34i04 
034116 
174220 



0iii06 



0020)0: 
002020s 
1002030 s 



02040 t 
^02050s 
|002060t 

10020701 
0^21 00 « 

fl0|^njj_ 
002i2->:« 

0021 33 s 
00214 t 

00?t^?» 

«^02! ';3 2 
002I70S 



026070 
002001 
040 IJ^ 7 
002001 
066207 
001100 



0021»20 
050 lt« 

p60IS.ii: 



060237 
002004 
127746 
027714 
124631 

'00;i^ii^ 



060141 
026070 
050203 



064240 
070241 
034105 
034107 
§27714 

0S:0t.03:: 



127726 
127736 
027761 



«d44201 
0277^^6 
16410T 
002001 

00i:|ii:. 

001637 
002106 
063775 



06d2b0 

■"0B^'t^3" 

027722 

0>0237 
003000 
078105 



it7714 0637 7i 



07M07 

070#3l'^ 



002003 
007400 
002001 



026070 
044111 
{i26070 



160212 
044121 
160214 



002020 
003400 
160000 



026070 
017361 
070i30 



003004 
140001 
010075 



160211 
002052 
16020e 



160217 
002002 
l'^4636 



114634 
160220 
01221$ 



026070^ 
3 64215 
170206 



002002 
026163 
026204 



23 

006021 



072052 
026061 

mmm. 



050054 
114632 
150633 
160214 
4 



040117 

1 60206 

0274.^6,: 

160206 

e?6644 

027256 



026152 
160211 
060260 



160206 

070505 
002003 



0401^6 
070217 

mmmm 
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